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PREFACE

This edition of the Higher Education Faciiities Planning and Management Manuals
represents an extensive revision of the Field Review Edition published in November
1970. The response to that earlier review draft was both gratifying and constructively
critical, and the authors and their advisors have made several major changes in or-
ganization and content. USERS ARE URGED TO DISCARD COPIES OF THE
FIELD REVIEW EDITION.

The format of this edition—composed of seven separate manuals in a looseleaf binder
—is designed to allow for separate use of the manuals, future amendments of particular
manuals, and the addition of supplementary materials. For example, a revision of the
Higher Education Facilities Classification and Inventory Procedures Manual, published
by the Office of Education in 1968, will be made in 1971-72 by the WICHE Planning
and Management Systems program under contract to the National Center for Educa-
tional Statistics. These revisions will affect the facilities planning and management
manuals throughout, and the revised classification and inventory manual can be added
to this binder or used separately.

The application and modification of the methods described in these manuals by col-
leges and universities over the next few years are expected to yield many suggestions
for future changes and additional materials. Usere are urged to communicate their
ideas and suggestions to:

The Western Interstate Commission for Higher Education

National Center for Higher Education Management Systems at WICHE
P. O. Drawer P

Boulder, Colorado 80302
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Section 1.

INTRODUCTION

Manual One of the Higher Education Facilities Planning and Management Manuals
is designed to provide the reader with an overview of the techniques and methods
which are presented in the ensuing documents.

Section 2. describes the context into which these manuals are intended to fit as well
as the historical development in the area of facilities planning which preceded the
funding of ¢is project.

Section 3. presents the fundamental principles and assumptions which guided the
authors in their preparation of the material. The general context, structure, and use
of the manuals are presented in Section 4.

Of major interest to the reader should be the role of these manuals in the total cycle
of facilities planning. This topic is the subject of Section 4., entitled “The Facilities
Planning Cycle.” The total process is described and then those aspects of the process
which are covered by the manuals are pointed out.

There are institutions in the country which are beginning to offer programs and use
instructional techniques which may require substantive modification of the normal
methods of projecting and evaluating facilities. The experiences at one such institu-
tion, Col.is =In College, are discussed in Section 5. of Manual One.

Introauction

INTRODUCTORY COMMENTS
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Background

Section 2.

BACKGROUND

The expanding demands for the services provided by institutions of higher education
have resulted in massive increases ir; piysical plant investment during the past two
decades. As the cost of providing facilities has become more burdensome, the need
for more effective planning and utilization of these facilities has become a major con-
cern not only of institutional administrators but also of those who are called upon to
provide the capital funds. One outcome of these concerns has been a requirement for
increasingly explicit justification of proposals for the reallocation of existing space as
well as for the corstruction of additional space.

The process by which capital resources are allocated more and more is becoming
dependent on quantitative evaluation of existing capacity and on carefully documented
projections of future needs. In many instances, however, college administrators do
not have the tools that allow them to respond effectively to these emerging require-
ments. Although a wide variety of such tools have been deveicped and applied in a
few institutions and by some statewide coordinating bodies, there is o sing:e, compre-
hensive document which describes consistent sets of methods for evaluating the capacity
of existing college and university facilities and for projecting future facilities require-
ments. The objective of these manuals is to present a reference work which speaks to
this need.

The measurement and improvement of the utilization of coliege facilities historically
have been of concern to institutional administrators. A long scries of formalized
studies and publications dealing with the subject dates from the 1920s. Widespread
interest in these studies, however, did not materialize until facilities shortages became
critical in the years immediately following World War II.

At that time the American Association of Collegiate Registrars and Admissions
Officers (AACIIAO) sponsored the first of its many major contributions to the pro-
jection and evaluation of facilities needs. The first of these projects emphasized the
magnitude of the post-war enrollment growth (College Age Population Trends, 1940-
1970, published in 1953; and The Impending Tidal Wave of Students, published in
1954).

Because the college registrar was generally responsible for the assignment and schedul-
ing of instructional space, AACRAO subsequently turned its attention to sponsoring
projects dealing with improved management of the available facilities. In 1957 the
Association sponsored and published the Manual for Studies of Space Utilization in
College and Universities by John Dale Russell and James 1. Doi. A follow-up to this
manual, also sponsored by AACRAO, included the compilation of instructional space
utilization studies by James 1. Doi and Keith L. Scott, published in 196G as Normative
Data in the Utilization of Instructional Space in Colleges and Universities. These pub-
lications (now out of print) have been widely used in the United States and abroad as
the basis for evaluating the current utilization of classrooms and class laboratories.

The search for better ways of utilizing existing facilities, determining facilities needs,
and justifying additional facilities of all types became a matter of considerable interest
to some institutions and state agencies in the early and middle 1950s. Donovan Smith’s
pioneering research at the University of California, published under the title, “College
and University Space Requirements,” in the 1954-55 editon of American School and
Universiiy, was the basis of widely influential planning criteria in the Restudy of the
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Needs of California in Higi:er Education (1955) and of the facilities section of the
California and Western Conference Cost and Statistical Study (1954-55 data, pub-
lished in 1960 by the Ford Foundation’s Fund for the Advancement of Education).
In 1958 the University of Minnesota published William T. Middlebrook’s How fo
Estimate the Building Needs of a College or University. These major contributions
to the literature expanded the methodologies and criteria for evaluating not only the
current use of existing classroom and class laboratory facilities, but for the entire range
ol facilities required by a college or university. This development was recently con-
tinued by the University of Illinois’ publication in 1968 of the work of Harlan D.
Bareither and Jerry L. Schillinger, University Space Planning.

At the national level, the first comprehensive data on the scope and nature of higher
education facilities was obtained by the U. S. Office of Education in 1957-58 through
a nationwide inventory of building facilities. The data compiled in that stady provided
the basis for estimating the nation’s future needs for higher education facilities and
helped to lay the foundations for the passage of the Higher Education Faciliiies Act
of 1963. This act provided federal monies for the construction of college facilities. It
also required the creation of state commissions to manage the distribution of these
fends. In addition the Higher Education Facilities Act provided funds to these state
commissions for improving comprehensive statewide planning of higher education
facilities requirements. As a result of the various provisions of this act, the machinery
was created for establishing a coordinated state-federal system for gathering informa-
tion pertinent to the evaluation of facilities needs.

The inauguration of the Higher Education General Information Survey by the U. S.
Office of Education in 1966 reflected the growing need for consistent and compre-
hensive data on the whole range of higher education activities. As a result of the
needs for both general higher education information and the more specific facilities
information required for operation of programs for the construction of higher education
facilities, the National Center for Educational Statistics (NCES) and the Bureau of
Higher Education, Division of College Facilities (DCF), jointly sponsored the prepa-
ration of the Higher Education Facilities Classification and Inventory Procedures
Manual (OE 25106, 1968). Additional support was provided by the Higher Educa-
tion Facilities Planning Office of the New York State Education Department. This
manual was developed primarily through the efforts of Harold Dahnke of Michigan
State University, Donovan Smith of the University of California, and John Cleek of
the Oklahoma Board of Regents. Chalmers G. Norris of the Division of College
Facilities, Theodore Drews of the National Center for Educational Statistics, and
William S. Fuller of the New York State Education Department also gave major
support to the project. It has gained widespread acceptance at all levels of the higher
education community and has served as the basis for gathering data needed by state
and federal agencies, as well as that pertinent to institutional administration. In par-
ticular, facilities data structured in accordance with the classification schemes present-
ed in the manual have been gathered annually by NCES since 1968.

The Space Analysis Manuals project was initiated by the American Association of
Collegiate Registrars and Admissions Officers with the limited objective of updating
the Russell-Doi space utilization manual. Prior to receipt of funding from the Office
of Education, Bureau of Research, in 1969, the project was merged into the Planning
and Management Systems Program of the Western Interstate Commission for Higber
Education. The integration of the Space Analysis Manuals project with the WICHE-
PMS program was designed to insure that the terms, definitions, and analytical con-
cepts utilized in the facilities manual would correspond as closely as possible to those
being developed in the WICHE-PMS program. As a result of the incorporation of
this project into the PMS prcgram, its scope has been expanded to include evaluation
and planning methodologies pertinent to all kinds of college and university facilities
for which such methodologies are appropriate and available.

11
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Overview/ Philosophy

Section 3.
Overview of the Manuals

PHILOSOPHY AND ASSUMPTIONS

Throughout the development of these manuals it has been intended that the primary
audience will be composed of individuals who are responsible for planning but who
are not necessarily experienced specialists in facilities planning and management.
Further, it has been supposed that this primary audience will be found principally in
new and/or smaller four-year institutions, both public and private, and in the com-
munity colleges.® Although -imarily directed to this particular audience, the manuals
are expected to be usefvl to 1.+ more expericnced facilities pli: .ners in the larger insti-
tutions as well.

Sev ral assumptions he  :uid: i the developmen: of these m..nuals. First, the man-
uals are designed specific dly 1> address those aspects of f: :ilities planning which
occur at the institutional . v¢  With the exception of one scction, the manuals are
directed to the institutionai u.. . (In Section 3. of Manual Six 1n approach to system-
wide or statewide planning criteria is proposed.) This institutional orientation derives
from a conviction that the ex:sting diversity in American higher education is healthy
and should be sustained and nurtured. None of the procedures discussed is so rigid
as to enforce homogeneity or to preclude a place for institutional individuality. On
the contrary, wherever appropriate the procedures explicitly call for the input of
factors and considerations which represent statements of institutional policy.

Second, some of the procedures are presented and iliustrated in great detail. Many
different factors combine to affect the facilities requirements and must be considered
in the planning process, especially with regard to classroom and class laboratory
facilities. The 1elationships between these factors in many cases are very subtle. As
a result, the procedures to be followed in planning such facilities have been described
at great length in an effort to enhance the planner’s understanding of the basic rela-
tionships. Where these relationships are less complex, the procedures are described
in more generalized terms.

Third, it is recognized that many institutions do not have computer capability or ex-
tensive data files in a form suitable for electronic processing. As a result, care has
been taken to insure that a computer capability is not required in order to use the
procedures. Rather, the development of the procedures has been governed by a re-
quirement that they be capable of application using nothing more than a pencil, some
paper, and a calculator. While efficient operation calls for use of a computer when
applying these procedures at a large institution, there is nothing about the procedures
themselves which makes the availability of a computer a basic requirement for their
use.

Fourth, since collection and manipulation of input data is an expensive and time-con-
suming undertaking, wherever possible the procedures are designed to use those data
typically collected and maintained. Admittedly, some of the procedures call for data
which are not ordinarily in an institution’s data system. Hopefully, such occurrences
have been kept ‘o a minimum. Effective use of the manuals, however, implies that if
the necessary data are not readily available, steps should be taken to include them In
the data system.

*]t is recognized that some of the terminology used in these manuals is not typically used in
the community colleges. In such situations the context of the unfamiliar terms should provide
a sufficient basis for substitution of terminology more appropriate to community colleges.

I~



Fifth, the content and tone of these manuals have been shaped by the authors’ strongly
held conviction that facilities planning smust be viewed in the broader context of a
total planning and management system. Reference is made throughout the manuals
to the fact that facilities planning, which will reflect the future needs of the institution
faithfully, can be accomplished only as a integral part of the assessment of the re-
SOurces necessary to accomplish the educational objectives of the institution.

Sixth, these manuals originally were intended to be res’ cted to the presentation of
facilities planning and management methodologies. However, because effective plan
ning and management of facilities is based upon educational program parameters ana
because materials describing the techniques of program planning have not yet been
developed, a rather detailed discussion of program planning and analysis techniques is
included in Manual Six. Other projects currently in progress within the WICHE
Planning “nd Management Systems Division are designed to provide the program
planning - ase ‘undamental to the use of the facilities planning procedures presented
here. Ttk program planning and analysis techniques described in Manual Six are
intended only to serve as substitutes until these projects are completed. An effort has
been made to adapt the facilities planning procedures to the anticipated forms of the
WICHE-PMS products. The terms, definitions, and analytic concepts in the manuals
follow these in the WICHE-PMS Program Classification Structure (Preliminary Edi-
tion, June 1970), the Data Elements Dictionaries (First Edition, April 1970), and
the Resource Requirements Prediction Model-I (Version Two). In turn, the Space
Analysis Manuals project staff has contrituted heavily to the development of those
products. Ja all probability, some of the procedures in these manuals will require

change as a result of future developments in those projects. It is expected that the
changes will be minimal.

Finally, the content of these manuals has been influenced strongly by an assumption
that they can be of maximum use if the procedures deal with the problems as they are
recognized currently rather than as they may develop in the future. As a result, these
manuals are largely a compilation of the existing state of the art. The methodologies
presented reflect the more traditional forms of education and the conventional measures
of educational activity (e.g., Student Credit Hours and Weekly Student Hours).

Movement away from the traditional forms and measures of education is abundantly
evident now and undoubtedly will continue at a quickening pace. Such variations as
greater use of independent study, computer-assisted instruction, pass-fail grading, and
elimination of prescribed courses have become commonplace. Nevertheless, the bulk
of the institutions in which this document should find its greatest utility have not yet
broken sharply with the past and probably will not do so in the foreseeable future.
By directing these manuals to the users’ existing problems, it is hoped that the transi-

tion, when it comes, may be made easier by an improved understanding of those
problems.

In an effort to s.ow how these procedures may have to be modified because of sig~
nificantly altered instructional techniques, Section 5. of Manual One describes the
effects of a markedly different form of curricular organization on the use of space and
the projection of facilities requirements. The section also serves to emphasize the
importance of aesthetic considerations and ihe quality of the academic environment.
While there are no generally accepted techniques for measuring quality or appropri-
ateness of the environment, attempts to develop such techniques have been made.*
Since considerations of quality are subject to individual perception, and since there
arc as yet no concrete guides for measuring the quality of space or its functional

*For example, the Forward Planning Section, Bureau of Capital Development, State of Wiscon-
sin, has developed a systematic approach to the quantitative evaluation of facilities quality and
obsolescence from the standpoint of structure and function.

13~
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Overview/ Philosophy

adequacy, discussion of these subjects has been omitted from these manuals. This in
no way implies that such considerations are of no consequence. Rather, it recognizes
that decisions regarding them are strictly subjective judgments which must be made
at the institutional level with the advice and assistance of qualified experts.

14



Section 3.1.

Overview of the Manuals

STRUCTURE AND CONTENT

The Higher Education Facilities Planning and Management Manuals consist of seven
scparately bound volumes. Manual One, designed to present an overview of the
complete set, includes an introductory discussion of the facilities planning cycle and an
essay on the possible effects of changing instruction techniques on the facilities plan-
ning processes.

Manuals Two through Five contain the presentation of the procedures for evaluating
and projecting the requirements for the various space types. These four manuals could
have been organized in a variety of ways. Organization of the manuals by space type
(with the added dimension of organizational unit where appropriate) was chosen be-
cause this structure was found to be best suited to the presentation of the material.
Manual Two describes the techniques for evaluating the capacities and projecting the
requirements for classroom and class laboratory facilities. Manual Three suggests
similar procedures for office and research facilities. Manual Four analyzes procedures
for determining needs for academic support facilities (i.e., library, audio/visual, ex-
hibition, and computer facilities). Manual Five discusses other major types of general
support facilities (e.g., athletic/physical education facilities, recreation facilities,
lounges, residential facilities, dining halls, and student health facilities). It should be
noted that medical care facilities (i.e., medical, dental, and veterinary medicine clinical
and hospital facilities) are not discussed in the manuals.

Manual Six contains a description of the detailed program planning and analysis pro-
cedures which yield the inputs for the facilities planning process. This manual also
includes a proposal for sysicmwide facilities planning criteria appropriate for statewide
or system-level evaluation of the outputs of institutional facilities planning systems.
The data requirements for program planning at the institutional level and those re-
quired for the proposed approach to systemwide planning criteria are included as part
of each of the discussions.

Manual Seven contains the general reference material pertinent to the complete set
of manuals: Glossary, Bibliography, Index, and Table of Contents for all seven docu-
ments,

15
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Over v/Sti cture

The .agram below illustrates thi: ‘unctional relationships of the manuals in the context
>f the overall facilities planning process.

UNCTIONAL RELATIONSHIPS OF THE MANUALS
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Section 3.32.

Overview of the Maneals

ORGANIZATION

A generally consistent structure has been adhered to in presenting the facilities plan-
ning procedures for each of the various space types (Manuals Two through Five). For
each space type, two sets of procedures are discussed; one deals with evaluating the
capacity of existing facilities, the other describes the techniques to be used in project-
ing future requirements for that particular type of space. Where potentially beneficial
to the user, the projection methods for a new institution and those more relevant to
an existing institution are presented separately.

A bar:c pattern has been followed in presenting the techniques for evaluating capacities
of existing facilities and projecting future requirements. Common to this pattern are
the following topics:

A listing of the information about existing facilities which must be available before
the user can use the procedures.

A listing of the information regarding courses, students, program loads, and other data
which must be available before the procedures can be used. The Program Planning

section of Manual Six is addressed specifically to the techniques for projecting program
data.

A listing of various assumptions regarding utilization or occupancy rates which must
be expressed quantitatively prior to application of the methodologies is included. These

assumptions represent the mechanism by which necessary institutional variations are
accommodated.

A step-by-step explanation of the procedures followed in evaluating current capacity
Or projecting future requirements for each type of space is given.

A numerical example is included where appropriate to better illustrate the procedures.
Wherever appropriate, special problems or variations which can occur are discussed.

Ranges of values of illustrative unit floor area criteria (Assignable Square Feet per

unit of space demand) are presented for all types of space for which they are appro-
priate.

In summary, the manuals are designed to tell the users what data must be available
before a start is made: the procedures to be followed in using the data for evaluative
Or projective purposes; and, in addition, give illustrative values of unit floor areas
which the user can ¢mploy as criteria in the absence of values directly applicable at
his particular institution.

17 -
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This structure, of course, cannot be followed where no generally satisfactory planning
procedures are available. In such cases, a general discussion of the problems associ-
ated with the planning of such facilities is provided,

Finally, the structure recognizes different levels of detail (two levels in most cases).
For each space type a very detailed set of procedures for evaluating capacities and pro-
jecting requirements is discussed. In addition, a more generalized, “rule-of-thumb”
set of procedures requiring data which are less detailed is presented also. In each case,
the detailed procedures require input data which reflect the individual institution’s
characteristics. The general methods are less sensitive to institutional variation and
should be based on prior use of the more detailed methods if they are to be used for a
given institution with any degree of confidence in their validity.

!
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Section 3.3.

Overview of the Manuals

USE

These manuals constitute a handbook of facilities planning methodologies. As hand-
books, they include a wide range of facilities planning techniques from which the in-
stitutional planner should select those appropriate to his particular needs. Initially,
the user should skim all the material in order to grasp its breadth and depth. Seldom,
if ever, will the entire range of subject matter be of concern to the user at one time. In
using the manuals, the user should search out those sections which apply specifically
to his particular problem of the moment and then use only the limited amount of
material of immediate concern.

Since these manuals are intended to be used as handbooks, there is a certain amount
of deliberate redundancy to make the material of maximum benefit with a minimum
effort required of the reader for cross-referencing.

The user should take particular heed of the following caveats:

These manuals are handbooks of selected techniques and procedures. They are
not exhaustive, nor are they to be construed as recommending planning standards
for any individual institution or any group of institutions. The quantitative values
of such criteria as utilization rates and unit floor areas in the examples are intended
only to illustrate the calculations. No user should borrow either those numbers
or the separately tabulated ranges without a great deal of review and analysis of
his own institution’s characteristics, programs, and plans.

The user should develop a healthy skepticism toward the procedures as well as the
quantitative information. The methodologies presented, especially the generalized
methods, may be inappropriate for use because of some unique characteristic of
a particular institution. As shop-worn as the warning may seem, the user should
convince himself that the procedures are, in fact, appropriate for use in his par-
ticular situation before he applies them. In addition, these procedures generally
refiect the current state of the art. Institutional planners should not hesitate to
deviate from these procedures as changing conditions and requirements dictate.
The user should realize also that these techniques are confined to the quantitative
aspects of the evaluation and projection processes. The all-important qualitative
evaluations and decisions rest solely on the subjective judgment of the user and
the policy-making agencies of his institution.

Above all, the user should keep facilities planning in perspective and in its proper
context. Facilities planning should be recognized as an outgrowth of academic
and support program planning; the procedures associated with program planning
should be undertaken prior to use of the facilities planning procedures.

In summary, these manuals should not be viewed as the “books with all the answers.”
It is impossible to write a document which considers all the special cases and all the
unique reasons for interinstitutional variations. At best, the manuals present materials
which should be of some use to some of the users some of the time. The manuals can
serve as a guide and as an aid, but they cannot serve as a substitute for intelligence,
knowledge, and experience. They cannot do the institutional planner’s job for him,
but, hopefully, they can make his job easier.

Overview/Use
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Section 4.

The Facilities Planning Cycle
INTRODUCTION

College building facilities should be built as the result of a rational and ordered plan-
ning process. Proceeding from the institutional purposes—traditionally and broadly
stated as instruction, research, and public service—it should be possible to develop
specifications of the academic programs* for which a new building will provide a
physical home. A detailed set of program specifications should yield information con-
cerning students, faculty, and the activities in which they engage (both formal and
informal) and the relationships of these activities to the facilities required to house
them. This program description can be converted into an expression of required build-
ing space after it is evaluated and adjusted to accommodate anticipated program
changes, shifts in the relative proportions of student loads at various course levels,
changing student-staff ratios, and similar modifications over the course of time.

To this statement of space requirements several other pieces of information must be
added: the functional relationship of one space to the other, design criteria for the
various kinds of space, and detailed room-by-room specifications. After these program
specifications are translated into a building-program statement and after a site is se-

lected, the institution, usually with the assistance of the project architect, prepares a
project budget.

During the process of developing tuilding programs, schematic plans, preliminary
plans, working drawings, and cost estimates, the institutional representatives and the
architect interact again and again until actual bids ate received for construction of
the facility. Sometimes bids in excess of the budget cause the whole planning process
to revert to some earlier stage for revision—occasionally back to the very beginning.
With the occupancy of the building, possibly several years later, the efficacy of the
whole planning process is tested. Whether or not the planning proves to have been
effective, it is likely that sooner or later a series of alterations to the building begin
which continue from time to time throughout its lifetime.

Such is the rational, orderly process by which college and university buildings should
be bnilt. Many of them, perhaps most of them, are not. These manuals do not pre-
tend to explain each aspect of this rational, orderly process. Rather, they treat those
facets which are typical across the entire spectrum of institutional types: procedures
for program planning, evaluation of capacity, and projection of needs. However, there
is a need to describe the context in which the procedures of these manuals are designed
to operate. A thorough understanding of this context and thc assignment of facilities
planning to a role supportive of the pursuit of an institution’s long-range goals and
objectives are requisite to the successful application of the various procedures.

*Recognizing that the term “program” often conveys very specialized meanings, it will be used
here to mean a detailed description of the collection of activities (instruction, research, public
service, and supporting program activities) to bc accommodated and the resources (personnel,
equipment, etc.) requirec ;. carry out these activities.
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The facilities planning cycle is divided into two segments. The first segment focuses
attention on the four basic dimensions of the “comprehensive planning” process:

B>Formulation of an institution’s goals and objectives

B Anticipation of academic program development and levels of activity required to
meet these goals and objectives

B-Estimation of the facilities resources required by the projected academic pro-
grams and levels of operation

B-Preparation of a facilities-development program, a Icng-range campus site plan,
and a capital-funding program

The second segmient focuses on the processes of program implementation and facilities
management:

B>Building programming
B>Design development
B~Space management

While the elements of these two segments are separated for discussion purposes, in
reality they are intricately interrelated facets of a single process.

The processes of planning and implemertation go hand in hand. To plan without
having the implementation of the plans z. an uitimate objective renders planning a
pointless xercise. To implement without benefit of the direction provided by program
planring is at best inefficient. It is in the process of implementation that refinements,
revisions, and updating of plans occur; thus, implementation serves to make program
planning a meaningful, continuous process.

The indicated steps in the facilities planning cycle are as follows:

STEPS IN THE FACILITIES PLANNING CYCLE

® Statement of conditions sought
® Qualitative

® Identify specific function'1 areas of endeavor

® Specific ends to be achieved in the functional areas
e Quantitative

@ Development of a proposed set of courses of action by which the desired ends can
be achieved

@ Planning assumptions

© Estimation of the program loads and the resources required to implement the courses
of action

® Determination of the facilities resource requirements by organizational unit and type
of space

® Grouping of facilities needs into identifiable building units (both existing and new)

® Revision of the campus map to reflect appearance of new facilities and disappear-
ance of those scheduled for demolition

Facilities Planning/Introduction

Goals

Objectives

Program Definition

Program Planning

Facilities Planning

Facilities Development Program

Site Planning
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Capital Development Planning ® Establishment of priorities for building and remodeling projects and estimation of
project costs

Building Programming © Describes a proposed building or remodeling project in terms of detailed facility
requirements
Design Development ® Development of a detailed set of building plans
Space Management © Allocation of facilities resources to departments and programs and the continuous

monitoring of these allocations

16
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Section 4.1.

The Facilities Planning Cycle
THE PROCESS OF COMPREHENSIVE PLANNING

DISCUSSION

The term “comprehensive plan” is used here to connote a statement of institutional
goals and objectives, of the expected nature and timing of institutional development,
and of the estimated manpower, fiscal, and facilities resources required to attain the
stated institutional goals and objectives.

Some form of comprehensive plan is required by most state governments and many
foundations as a prerequisite to the appropriation of capital funds. Increasingly, the
funding agencies are defining the elements to be included in the comprehensive plan
and are establishing procedures for amending the plan. Many states have laws which
require that updating and revision of the comprehensive plan be accomplished accord-
ing to a fixed timetable. For example, major revisions to the comprehensive plans of
both the State University of New York and the City University of New York are re-
quired every four years. For those institutions which are not faced with such explicit
requirements, a new cycle of comprehensive planning is often initiated when previous
versions of the institution’s plans are no longer credible to potential benefactors; a
fund-raising campaign often provides the impetus for a planning effort.

Comprehensive planning activities characteristically run in five or ten year cycles of
intensity. At these intervals, an institution experiences peak activity related to the
planning of programs and facilities—but these peaks are a normal consequence of the
nature of the planning cycle and should be treated as such. Such peaks should not be
considered a signal for undertaking a crash program. Planning must be recognized as
a cyclical process in which broad plans are established, are implemented in discrete
pieces (with variation from the broad plan being common), and are replaced by a new
comprehensive plan, generated in order to reflect both new projections of the future
and the realities of the past which have led away from the paths originally charted.
The plenner must recognize the cyclical pattern of these procedures and schedule the
planning activities accordingly.

While the planning process is cyclical and is characterized by periods of peak intensity,
the various elements of a comprehensive plan must be geared toward particular plan-
ning targets, either specific future years or specified future stages of institutional de-
velopizent (e.g., enrollment levels). Although comprehensive plans focus on a particu-
lar target year, certain aspects of the planning process require consideration of different
time perspectives. For example, land acquisition planning requires a much larger time
herizon than other elements of the planning process.

Theoretically, the process of comprehensive planning should have academic program
planning as its primary concern; the facilities planning element logically represents
tiie iast of a long series of interconnected steps. A brief description of each of these
steps follows:

1. Goals and Objectives

The published material on the subject of planning for any type of organization in-
variably recommends the setting of goals and objectives as the first step in the
process. The recommendation for institations of higher education is no different.

17
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The very first step in the comprehensive planning process is the development of a
statement of the institution’s goals. For purposes of this discussion, GOALS are
defined as highly desirable conditions sought. They are stated in broad qualitative
terms and identify specific functional areas of interest. The statement of goals
represents the conceptual structure of future institutional development,

Typically, a statement of goals deals with, but is not restricted to, such matters as:

B>subject-matter areas which are considered within the realm of the insttution’s
interest and capability

B-place of sponsored research at the institution

B-posture of the institution with regard to extending special services to indi-
viduals or groups outside the institution within the institution’s community

B>subpopulations from which the student body will be drawn

B>quality of the cultural and physical environment

In the absence of a carefully developed statement of goals and objectives and a consci-
entious, periodic review of the various elements, planning is likely to become nothing
more than an insensitive projection of the past into the future, without direction and
without recognition of changing conditions.

Before a statement of goals has particular application to the comprehensive planning
process the goals must be expressed more concretely—objectives must be established.
For purposes of this discussion, OBYECTIVES are defined as specific ends to be
achieved in the functional area of the goal which each objective is designed to support,
They are stated in quantitative terms which make them useful as guides for the allo-
cation of resources for the achievement of the specific ends. For example, objectives
may be concerned with such things as:

B-desired enrollment at the graduate and undergraduate levels

B>desired levels of research activity relative to other programs and activities
»number of individuals to be served in specific public service programs
Bnumber of “disadvantaged” students to be recruited by the institution

‘2. Program Definition

After the institution’s goals have been given quantitative expression (i.e., after
objectives have been established), the next step is the development of a proposed
set of courses of action by which the desired ends can be achieved (i.e., a compre-
hensive set of planning assumptions). At almost every step of the planning process
it is necessary to make some kind of assumption regarding a particular aspect of
the institution’s projected future operations. One of the basic assumptions is that
which deals with the projected size and composition of the student body. Others
deal with such things as instructional staffing policies, staffing patterns for non-
academic employees, class-size distributions, research funding, and teaching
methcds. In the aggregate, this body of assumptions amounts to a proposed
course of action.

Internal review procedures make it advisablz that these assumptions be collected
in a single document rather than scattered throughout the documentation of the
planning process. In addition, since planning is an iterative process in which vary-
ing sets of assumptions are developed, results are determined, and differences are
investigated, the coherent collection of the assumptions for each of the planning
cycles is necessary for the comparison of results.

The quantitative expression of institutional goals and the subsequent development
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of the body of assumptions required to support the planning process should be
recognized as the two most important elements of the academic planning progess.

3. Program Planning

Having established the institution’s goals and objectives and proposed a course of
action, the next step is to derive those data which are necessary to the estimation
of the amount of resources required to implement the course of action. The basic
data include such things as instructiona: loads on each of the academic depart-
ments, number of staff of each type required to carry out the institution’s programs,
and the distribution of classrcom and class laboratory section sizes. In sum, the
set of planning assumptions must be applied in order to calculate those factors
which can be converted into terms of resource requirements. This process has
been designated the process of program planning. Section 2. of Manual Six

describes those program planning procedures which are used to develop the data
basic to facilities planning.

After the conceptual structure has been developed (after goals and objectives are
stated) and after the program planning process has been carried through to com-
pletion, the information necessary to facilities planning is available. Until these
processes have been completed, there is insufficient data available for effective
“acilities planning,

¥ acilities Planning

Facilities planning is the process by which the amount of one set of resources (the
facilities) required by an institution’s programs is estimated. In this respect
financial and facilities planning are similar, overlapping processes. Just as one of
the objectives of financial planning is to predict the level of operating funds re-
quired to support projected levels of activity, one of the objectives of facilities
planning is to predict amounts of physical (capital) resources that will be required
within a particular time period. This similarity reinforces the point that facilities
planning should be viewed as an integral part of the comprehensive planning
process rather than as an independent set of procedures.

In general, the outputs of the facilities planning procedures which are required for
development of the comprehensive plan are the projected amounts of each type of
space required by each department or organizational unit within the institution.
There is no need at this rather gross level of planning to deal with such things as
the number of Stations in each classroom. An estimate of the total required class-
room space usually is sufficient for long-range projections. As a general rule, the
more distant the projections (e.g., 20 to 40 years for land use and land acquisition
planning), the more general the projections can be (e.g., gross square feet and
Assignable Square Feet per full-time equivalent student).

The techniques required for developing the facilities data necessary for the compre-
hensive plan are presented in Manuals Two through Five. In these manuals two
sets of procedures, one detailed and one more general, are presented. In most
cases, the general methods are appropriate for use when *he facilities portion of a
comprehensive plan is being developed. A particular benefit of these general
methods is their application in the analysis of the long-range implications of al-
ternative courses of action. An essential characteristic of any planning system is
the ability to respond quickly to “what if” questions and to assess the long-range
costs and consequences of changes in programs or institutional goals. In order to
contain within manageable limits the volume of data and the number of mathe-
matical operations required for such repetitive analysis, the general planning
methods should be used.
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As is frequently emphasized in these manuals, however, some of the criteria basic
to use of the general methods can be established only after the detailed procedures
have been employed at least once. Therefore, institutions initially should invest
the time and effort necessary to carry out the detailed procedures. Once these
detailed methods have been carried through, it should be possible to develop more
general planning factors which are valid for use. Failure to develop these general
criteria from detailed methods can result in planning estimates which are seriously
erroneous. Once these general criteria have been developed for a particular insti-
tution, the detailed procedures need be used only for purposes of updating and
revalidating the general criteria every few years.

The dangers of “borrowing” general criteriz from other institutions cannot be ov: -
stressed.

5. Facilities Development Program

The facilities planning procedures should yield the est:mated facilities requiremerts
for each organizational unit within an institution. The next step in the facilities
planning process is the preparation of a facilities development program.

The inputs to the facilities development program are the facilities requirements pro-
jected on the basis of the procedures presented in these manuals. These projec-
tions then must be aggregated into identifiable building units. This process takes
different forms at different institutions. At some, it may be deemed desirable to
construct facilities to house specific organizational units; at others, buildings con-
taining a single major type of space (e.g., research laboratories) may be construct-
ed. Practices are so variable as to preclude a specific description of a “best way”
or a “recommended procedure” for consolidating space projections into buildings.
In general, however, the process followed includes these steps:

BProject future amounts of each of the different major types of facilities re-
quired by each organizational unit.

BCompare these projections with the existing inventory of facilities on both a
room type and an organizational unit basis. The inventory should be ad-
justed to reflect the demolition of any existing facilities that are physically
obsolete or that are likely to be removed from use for some other reason
during the planning period. It should also be adjusted to indicate the acdi-
tion of space funded or under construction.

B>Determine the required additional amount of space of each type and for
each organizational unit on the basis of this comparison.

B Decide which organizational units will move to new facilities in the planning
period and which will be assigned to existing facilities using the established
policy-making process of the institution.

The process which bridges the gap between the projection of facilities requirements
and the delineation of future building projects is a complex process which is be-
yond the scope of these manuals. In practice, it is unusual to find a situation in
which only the additiosal facilities required by a particular organizational unit are
included in a new buikling. More commonly a building is constructed which is
designed to meet the total facilities requirements of one or more organizational
units for a specific number of years (i.e., the building includes an allowance for
projected, additional facilities requirements as well as replacements for existing
facilities). This practice starts a long and involved chain of facilities reassignments
on the campus in which some departments move into a new facility, and other de-
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partments move or expand into space vacated by iiie departments occupying new
buildings.

The decision as to which organizational units are assigned space in new buildings
and which units must be content to have their facilities requirements met through
expansion into additional space in older facilities is based on a host of complex,
interacting institutional considerations.

Among the considerations which enter into the decision-making process are the
proferred object es of the institution’s administration and faculty, the nature and
co: vertibility of the institution’s existing facilities. =nd the avaiiability of land zn
which to construct buildings in certain sectors of - -e campus. To illustrate the
latter point, physical relationships between faciliti-  may make it more appropri-
ate to build a new law building and convert the «isting, centrally located law
building for use by departments of arts and letters :3an to expand the existing law
building. Such a decision could reflect a situation in which the law school could
be satisfactorily located in a remote part of the campus, whereas the faculty of
arts and letters should be centrally located.

In addition, internal “political” considerations are very significant in suct decisions.
Department chairmen or deans who develop grez- - influence may be more likei~
to get the new facilities. Similarly, the availabili: of funds for certain purposes
plays a significart role in the determination of h.w the additional facilities are to
be provided. The federal government’s emphasis on science facilities in the 1960s
heavily influenced (as it intended) the determination of building priorities on many
campuses.

An exhaustive ireatment of all the considerations which enter into such decisions
is beyond the scope of these manuals. Nor is it possible in these manuals to pro-
vide a description of how the various considerations are interrelated; weighed, one
against the other; and applied in making the final decision. Decisions such as
these reinforce the contention that institutional administration is still very much
an art as well as a science. Suffice it to say that ultimately these decisions must
indeed be made and that they can be made only at the institutional level. The
methods described in these manuals are designed to aid the complex institutional
decision-making processes with quantitative analysis and projection of facilities
requirements in relation to institutional program plans.

At the completion of this complex process, the projected facilities requirements of
an institution will have been conceptualized in terms of specific future buildings.
In addition, the occupants of these future buildings, as well as the occupants of

space to be vacated by those moving into the new facilities, will have been identi-
fied.

6. Site Planning

In simple terms, site planning is the process by which the map of the campus is
revised to indicate the disappearance of any buildings scheduled for demolition
and the appearance of the projected ne'w buildings, other physical facilities, and
landscaping. '

For site planning, the projected Assignable Square Feet of facilities must be con-
vertec to gross square feet of building area, an initial configuration of the buildings
must be proposed (e.g., low-rise versus high-rise), and a general location for the
mavr Pacijities must be specified.
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Deve_opment of a site plan normally includes consic :ration of the follovng-

@ Evaluation of land requirements

How well can the existing land holdings (or a proposed campus :ite  ac-
commodate the projected buildings? Ground coverage and build=z_ zg+-
ties, walking distances, parking requirem.znts. circilation needs, = - _ay
other factors must be studied and evaluated ‘o determine long-r. - land
acquisition policies.

©Land-use planning

Building locations by functional groupings ad other land uses ( :-iing,
playfields, circulation, open space) are evalu ted in terms of effici: .. land

use, design character, environmental qualitie: and effective circula. or and
communications.

® Special studies typically are made of utilities requirements and lccations;
traffic, parking, service, and pedestrian circulztion; articulation cf = cam-
pus with the surrounding community; landscaping developmer:: anc the
economics of land acquisition.

[

7. Capital Development Program

The site plan summarizes the changes which are expected to occur in the hysical
appearance of an institution in the time interval between the present and the target
planning year. It does not provide information on the sequence of events within
this interval. As a result, it is necessary to establish priorities for facilities projects

as well as estimated dates of occupancy. It is also necessary-to associate costs with
the projects.

This specification of building projects with the priorities and costs associated is
frequently referred to as a capital development plan. It may be viewed in either
of two ways: as the end of the facilities planning process or as the beginning of
the implementation phase. The capital development program summarizes esti-
mated facilities costs resulting from carrying out the proposed programs {courses
of action). It also becomes the basis for securing funds required for the needed
facilities.

Once a capital development program is promulgated, it becomes a long-term com-
mitment both to internal interests and to external sources of funds (at least, so far
as resources will permit). Priorities, however, must be subject to change over a
period of time. The availability of funds for one type of building and the unavail-
ability of funds for other types of facilities may compel revision of the priorities.

Decisions to develop new programs or drop programs also may alter capital
development priorities.

Unanticipated opportunities that are judged to be advantageous and of enduring
value to the institution must be acted upon and incorporated into the planning
process on a rational basis. The comprehensive plan and the capital development
priorities should be continuously reviewed and revised. They should not be so
rigidly followed that valuable opportunities are lost. On the other hand, a sound
plan and carefully developed capital priorities can provide the basis for evaluating
and resisting, if necessary, the pressures for involvement in programs that may
have great transient appeal but little lasting substance or value. The central reason
for planning is to prevent the dilution of institutionai resources, and to insure that
the central objectives of the institution will be fulfilled.
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Since the capital dev:lopment program is genz-ally the instrument by which re-
sources are solicited, it is at this point that the astitution’s plans are subjected to
review and evaluation ty the funding agencies. -n approach to systemwide evalu-
ation, consistent witk: institutional planning r:hod< descri* 2d in Manuals Two
through Five, is prescated in Section 5. of *r: .l - ix.

Because ¢ the lorg-ranc: “erspective assoz'aie it capital investment in land and
buildings, the need tc ~ ..z decisions about l2¢ acquisition and building location
often seems to initiate an dominate the planning process. When this need leads to
the initiation of a comprzi 2nsive Planning process. site [ .anning can provide focus and
structure around which iz-tepth program plannirg is organized. All too often, how-
ever, institutions have produced expensive and elcborate site development plans based
on only the most superficizl consideration of instit-i+ onal goals anc objectives, program
development, and resource requirements. F- ire o put facilities and site planning
in the proper perspective (in the coritext of ins..i. ‘ional program planning) entails the
danger that costly commi:ments in buildings and ._.nc will be made on a wholly inade-
quate basis. Because of iis visible, concrete natu=z. 1 site plan which identifies certain
- facilities with particular academic units or progrz=.s takes on the aura of a commit-
ment which is subsequently difficult to alter. unicss the commitments implied in a
site plan are based on careful specification of institutional goals and priorities, the
ability to adapt the plan over time to changing goals, priorities, and realities is severely
restricted.

At the completion of the chain of procedures whic constitute the total process of
facilities master planning, the institutional planner has available that information which
tells him the nature and extent of the facilities requirements of each of the institution’s
organizational units, the proposed assignments of these organizational units to specific
buildings (either existing or to be constructed), a site plan or map which indicates the
general (if not specific) locations of these buildings, and a capital development plan
indicating costs and an estimated time schedule for the implementation of the facilities
plan.

As a final comment it should be stated that it is particularly important that compre-
hensive planning documents be published. The principal users of such documents are
individuals such as students, faculty, staff, board members, and administrative officers
who are mobile and may have a relatively short association with an institution. A
periodic, consolidated, comprehensive report describing both verbally and graphically
(1) where an institution has been in the past, (2) where it is now, and (3) its academic,
facilities, and financial plans for the future is of utmost importance if severe disruptions
are to be avoided when knowledgeabje individuals leave the institution.

The completion of a master-planning docuinent is only the beginning, not an end unto
itself. In fact, the real work doesn’t start until the implementation phase is reached.
It is one thing to dream, guess, and estimate; it is a far different thing to transform
these dreams, guesses, and estimates into reality. Some of the elements of implementing
a comprehensive plan are discussed in the following section.

CONCLUSION
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Section 4.2.

The Facilities Planning Cycle
IMPL. « ZMTATION AND MANAGEMENT PROCESSES

Long-range facilities planning processes require the use of relatively general data and
procedures. Not only can much long-range planning be accomplished without resort-
ing to very detailed methods, but use of excessively detailed procedures can actually
hinder the planning processes. A central element in planning is the investigation of
alternatives, so it is critical that controlling variables and relationships be isolated and
thzt they not be masked by an overabundance of detailed data.

On the other hand, the activities necessary to the implementation of the plans are
dependent on the outcomes of much more detailed procedures. General methods are
never adequate when the outputs are to be used as the basis for planning a specific
building or for implementating some other decision concerning the use of facilities. A
brief description of the implementation activities of building programming, design
development, and space management, follows:

1. Building Programming

As a preliminary condition to securing capital resources for new facilities or major
renovation of existing facilities, it is usually necessary to develop a detailed pro- .
gram for the building or other facility for which funds are being sought.

A building program should be developed by applying the detailed planning methods
outlined in Manuals Two through Five and typically should contain the following
information:

B> Justification of the building on the basis of demonstrable program needs and
total projected facilities requirements of the institution

B-Programs and organizational units to be accommodated in the building

B-Deuailed listing of the amounts of each type of space

B-Basic design requirements and the functional relationships between the vari-
ous program components and space units

B-The site for the building and the basic guidelines for building configuration
and relationships to this site

B Ultility requirements of the various space units

P-Fixed and moveable equipment requirements (usually detailed at a later
stage)

®»Preliminary cost estimates

B-A timetable

For purposes of space management it may be useful also to include a proposal on
the use of space to be vacated by those organizational units which will occupy
the new space. Development of the necessary information for building program-
ming requires a degree of understanding that can be acquired only through the
application of the detailed planning methods. Once the occupants of the building
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nave been specified, the required amounts of each type of space should be de-
termined on the basis of detailed projections of program development and levels
of activity associated with the organizational units to be housed. The amount of
effort required for application of the detailed methods is minimized by the fact
that these methods need to be applied ouly to those departments selected as occu-
pants for the new building. While there is a strong temptation to allow the in-
tended occupants to design the building, rigorous program planning and facilities
specification is increasingly required for justification to the funding agencies. The
result has been a transfer of the emphasis from facilities planning to program
planning. This in no way decreases the need for user participation in the planning
process. The intense involvement of the intended users of the facility is essential
to the acquisition of the inputs to the detailed planning procedures. Building pro-
grams should, therefore, be developed by a committee which includes representa-
tives of the proposed users (faculty. staff, and students) as well as individuals who
hold administrative positions within the institution.

Design Development

Design development is the process by which the general requirements of a build-
ing, as expressed in the building program, are translated into a detailed set of
plans. This process requires that the building committee, the administrative staff
members responsible for facilities construction projects, and the architect who is
designing the building work together to accomplish the following:

B>-Specify the type and size of each of the individual rooms to be included in
the building

B>Specify the location of each of these rooms in relation to all other rooms to
be included (i.e., establish a preliminary set of floor plans for the building)

»-Specify the utility service requirements for each of the rooms

B-Determine furniture and equipment requirements and, in the case of fixed
¢ uipment, specify its location within each room

B-Desigaate construction materials for use throughout the building

»-Develop the aesthetic and environmental character of the facility

»-Develop increasingly more detailed cost estimates for the building

Since the situation seldom arises in which the building as first designed is within
the initial budget, this process is usually repeated. The pressures are normally
intense in both directions: those pressing for reduction in scope of the facility to
bring it within the budget, and those pressing to increase the budget to allow con-
struction of the most desirable building possible. The result is usually a compro-
mise. Some space is cut out, substitutions of materials are made, some furniture
and equipment is eliminated, or major changes are made in the design of the
buildizg. On the other hand, additional sources of funds are normally sought
when necessary to allow inclusion of elements deemed absolutely essential.

In summary, design development requires a great deal of negotiation between the
future occupants and users of the space and those responsible for obtaining and
managing the resources necessary for its construction. The fact that changes in the
preliminary plans must be expected is further argument for use of a building com-
mittee which includes representatives from the group that will ultimately occupy
the space. The adjustments in the initial design phases cannot be accomplished
without the aid of the members of such a committee. When reductions are re-
quired, it is the user who must establish his priorities and identify those pieces
which can be eliminated with the least effect on the specific programs.
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The final result of this process is a detailed set of working drawings and specifica-
tions for construction of the building.

Space Management

The completion of a new buildi..g typically sets off a chain reaction of relocations
and reallocations of space on the campus. The occupants of the new building
usuaily are vacating space that will be assigned to other organizational units after
necessary remodeling. In turn, the space vacated by these people may be reassigned
to still other departments.

This is the kind of circumstance that brings into play the skills of space manage-
ment. The planning and programming of the use of vacated space should parallel
the planning and design of the new facility. Those responsible for planning the
reallocation of space must apply the detailed planning and space-programming
methods to all the organizational units or programs that potentially wiil be affected
by the changes in space assignment. Decisions on which units will be reassigned
to what facilities and which available resources may be allocated to remodeling
and renovation require a considerable amount of trial and error, negotiation, and
compromise (particularly in the absence of a well-developed comprehensive plan).

New space is constructed in a configuration which is, at least initially, relatively
well matched to the requirements of the new occupants. However, the configura-
tion of space in existing facilities is to a large extent fixed, unless extensive re-
modeling is done. Since funds for remodeling are often difficult to obtain, attempts
are usually made to fit new occupants into older facilities with the least possible
change.

~ Given the constantly changing facilities requirements of the different organizational

units within an institution, the scene is set for the very difficult task of managing
the institution’s facilities resources in an optimal manner. At almost all institutions
an administrator responsible for space allocation is faced with a steady stream of
requests for more space or for different types of space for tne various departments
on campus. In the face of these requirements (or demands) the individual or group
charged with making decisions regarding space assignments must be provided with
the information necessary for making such decisions, as well as full administrative
support for carrying out the decisions.

'The comprehensive plan greatly aids in making decisions at this level in two ways.
First, the capacities of existing facilities can be determined through use of the de-
tailed facilities planning processes. The validity of a department’s request for addi-
tional space can be evaluated on the basis of these calculations. Such information
indicates the relative requirements of the various requesting departments and pro-
vides a basis for establishing priorities.

In addition to contributing to the establishment of priorities relating to space man-
agement problems, the comprehensive plan also helps in making decisions about
the solutions to these problems. The space management problems should be ap-
proached from the viewpoint that, insofar as possible, the solutions to current prob-

- lems will result in movement toward the objectives outlined in the comprehensive

plan. For example, if the English department currently is located in Building A
and has reached the point where additional space is required, and if the compre-
hensive plan indicates that the ultimate goal is for this department to be located in
Building B, then expansion space for the department should first be sought in
Building B. Although it may well be impossible to move toward a given objective
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without many detours and intermediate steps, the initial attempt at solving the
problem should take the form of movement in the directions established in the
comprehensive plan.

Just as the realities of the situation can result in revisions in the construction pro-
gram of an institution, so can the realities of a situation result in changes in the
comprehensive plan in arcas which affect daily space management problems. Be-
cause of the timing of other factors, situations may arise which make concurrence
with the comprehensive plan impossible. For example, a department may grow
larger than originally projected, thus generating space needs which exceed the
amount of space allotted in the comprehensive plan. When such situations arise,
there is no choice but to deviate from and, subsequently, to revise the compre-
hensive plan in accordance with emerging realities.

As funds for new construction have become increasingly limited and as institutions
have become larger and more complex, the space management process has become
increasingly important. More intensive review of space needs and more careful
space budgeting aze essential. In many institutions the justification of space needs
has become part of the operating budget request procedure.

The space marzgement problem is compounded by the tendency for departments
to be highly pos:essive of the buildings they occupy, especially if the faculty mem-
bers feel they werc instrumental in securing funds for “their” facility. Even if there
is an excess of space not immediately required by the primary occupants, there is
strong resistance to permitting other organizational units to use the space, even on
a temporary basis.

Some institutions have had to proclaim formally that all buildings are institution-
wide resources, subject to allocation in the same manner as general operating
funds. This requires a formally established procedure for evaluating space re-
quirements and justifying space needs. Increasingly, institutions are including
space allocation data and projected requirements as part of the annual operating
budget procedures in the context of program budgeting procedures. The space
management process then becomes a means of updating the comprehensive plan,
since short-run management decision: are tested against long-range goals and ob-
jectives on a continuous basis.

The primary contribution. of these manuals to the solution of space management
problems is the provision of procedures for evaluating capacitics of existing facili-
ties in the context of projected future requirements.

The ger:eral planning methods are those which are most useful at the comprehensive
planning level. Great amounts of de*»il are not only unnecessary but may, in fact,
hinder the proccss. Conversely, at e implementation stage, use of the detailed
methods is almost mandatory. In programming new buildings and reassigning existing
space it is necessary to know all those things which the detailed planning methods
{but not the general methods) can provide—such things as Station Count distributions
of required classrooms, numbers and types of staff requiring office space, and so forth.

Because the detailed planning methods are used primarily in conjunction with the im-
plementation activities, there is only a limited number of situations in which these
methods must be employed across the board. Instead, they are used selectively to
determine requirements either for onc or two types of space or for a limited number
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of organizational units. An institution which is starting from the beginning and is con-
structing a completely new campus to house a new student body must use the detailed
procedures for all types of space and for all organizational units. Once the detailed
methods have been applied, more general indices can be developed for the institution

and can be updated from time to time by the application of detailed procedures on a
selective basis.

Implicit in the previous discussion is the notion that it is through the everyday efforts
to implement the comprehensive plan that it becomes a living document. Through
continued use, the problem areas and variations will be found and, one by one, revised
and corrected. While the need remains to review thoroughly the comprehensive plan
every five or ten years and to take a hard look at its basic tenets, the daily use and
revision of the plan will keep it sufficiently accurate to be a useful tool and to avoid
the need to start from the beginning each time a new planning cycie is initiated. De-
viations from the oviginal plan must be expected—to have none would mean that the
developers were blessed either with unlikely perfect foresight or with extreme amounts
of stubbornness wiich prevented deviation even in the most justifiable situations. The
presence of these deviations should serve as a device to prompt review, not as an
excuse for invalidating the entire document. The causes for variation should be sought
and adjustments made where necessary. If decisions must be made which cause devi-
ations from the plan, so be it. It will still have served its purpose by forcing a thorough
review of the implications prior to final action. More fundamentally, it provides a
mechanism and a structure by which these implications can be investigated.
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Facilities Planning/Manuals
Section 4.3.

The Facilities Planning Cycle

AREA OF CONCERN OF THE MANUALS

The various steps of the facilities planning and implementation processes were dis-
cussed in the previous section. Each of these steps is critical to the effective planning
and management of an institution’s facilities resources. In order to develop a reference
source which treats the topic of facilities planning and management in its entirety, it
would be necessary to treat each of the various steps in depth, This is not practical
because the outcomes of several of these steps are dependent solely on institutional
practice and policy. In addition, for many of the steps, there are no particular pro-
cedures which can be generalized and made applicable to a variety of institutions. An
example is the step by which the projected space needs are converted to identifiable
building units (i.e., creating a facilities development program).

These manuals are concerned only with those steps of the planning and management
processes which are procedurally much the same from institution to institution. No
attempt is made to discuss those elements which are unique to each institution, As a
resvlt the primary areas of concern are:

1. Program planning procedures
.2.  Evaluation of the capacities of existing facilities
3. Projection of future needs for facilities

Procedures for evaluating existing capacities and projecting future needs for the vari-

ous types of facilities are described in Manuals Two through Five. Program planning
procedures are described in Manual Six.
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Section 5.

New Dimensions in Space Management

THE IMPACT OF CURRICULUM CHANGES ON FACILITIES”

INTRODUCTION

THE COLORADO COLLEGE
PLAN

30

The formulas and measures employed in modern space management have proven their
worth in a variety of ways:

™ Assisting officers to learn more about the operation of their institution

B-Promoting more rational decisions to be made concerning existing facilities

B-Enhancing the efiectiveness of planning efforts for future needs

B>Interpreting the complex world of academic facilities to state legislatures and
other important constituents

Like any powerful instrument, however, the devices of space management are capable
of being employed indiscriminately to the detriment of the institution. Perhaps most
importantly, the user of modern space management techniques must always bear in
mind that e changing nature of the academic enterprise demands that the formulas
and measures need constant reexamination. At best, they are an accurate reflection
of academic purposes and eccnomic realities; at their worst, they are rigid exercises
in irrelevant measurement. The modern manager should insure in three importan:
ways that his techniques are in good working order:

#3{= -=onld periodically analyze the substance of his academic and extracurricu-
lar programs. He may well discover that important shifts in faculty or admin-
strative policy have placed new demands on the physical space of the institution,

BHe should modity his measures and formulas to make certain that they are in
accord with changes that may have occurred in institutional programs.

»He should regularly determine whether his measures and formulas are, in fact,
giving him the data they are designed to yield.

An illustration of the changing nature of institutional space (and of the need for modi-
fications of managerial techniques) can be found at Colorado College in Colorado
Springs, a private liberal arts institution with a faculty of 125 and a student body of
1,650. On September 1, 1970, Colorado College adopted a new comprehensive plan
*at substantially changed the space requirements of the institution and the philosophy
of space usc. Essentially, the new plan involved an almost complete revision of the
concepts of a course, a classroom, a contact hour, a unit of credit, scheduling pro-
cedures, and definitions of academic and nonacademic space. Although Cclorado
Chollege did not employ highly sophisticated techniques of space management to begin
with, nevertheless, it has had to alter virtually ail of its conventional approaches in
order to convert to the new plan. To the extent that the college employed rationalized
measures and tormulas, they, too, have been subject to drastic revision.

When Colorado College began a systematic review of its program in 1968, the institu-
tion followed an academic schedule very typical of American higher education. For a
faculty of 1235, 40 to 50 classrooms were routinely used for courses with relatively low
>i‘_This section was written by Dr. Glenn Brooks, Professor of Political Science and Faculty

Assistant to the Presideat, and Mr. Malcolm Ware, Administrative Assistant to the Dean,
Colorado College, Colorade Springs, Colorado.
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rates of utilization and no heavy pressure or competition for space. Residential and
other auxiliary spaces were organized in the conventional manner. In short, the tradi-

‘tional operation of Colorado College was amenable to most of the measures in these
manuals.

As Colorado College students, faculty, and administrators probed more deeply into
their programs, however, they arrived at some conclusions that had far-reaching im-
plications. They decided that the standard, multiple course system was not as pro-
ductive for students or faculty as it should be. Everyone felt overly fragmented in his
academic efforts; the worthy objectives of liberal education were too often subordi-
nated to immediate, conflicting demands. Courses had to fit the semester format with
little room for expansion or contraction. Normal complications of multi-course sched-
uling restricted the daily routine of students and professors,

Colorado College, as a result of this introspection, decided on a new course plan which
abandoned many established assumptions. In place of the regular multi-course system,
a plan was adopted under which students would normally take only one or two courses
at a time, and faculty members by teaching only one or two courses would match the
efforts of students. Courses vary in length from three and one-half weeks to ten and
one-half weeks. They also vary in format: some are full-time courses for the student
and his professor; others are “half courses” which a student takes two at a tirne. To
make the system even more complex, courses of varying length and form.’ run
simultaneously throughout the year. The reason for the complex modular schedule is
that departments had different needs for their course sequences,

Once the college had abandoncd the multiple course sysiern entirely, it was also able
to disregard daily class schedules. Since there are no conflicting courses for the studernt

or the professor, they are free to establish their own timetables for the entire period of
a course.

The change in course formats and schedules entailed a fundamental change in the con-
cept of a classroom. Each course was guaranteed a space that it could use exclusively
for the entire period of the course and which, within the limits of security and finances,
could be set up by the professor and students in the manner they judged most desirable
for their purposes. Many members of the faculty had concluded that ordinary class-
rooms were among the Jeast desirable places for learning on their campus. By giving
a professor and his students extensive control over their rooms, which is referred to
as the courseroom rather than classroom, the designers of the plan hoped to foster the
creation of more responsive environments for learning.

The concern of the college for improving the general quality of their physical campus
environment also led to substantial alterations in the extracurricular program of the
college. They designed an integrated “leisure program” to provide a contrast and a
balance to the relatively intensive courses. Within this program were included many
of the ordinary activities and events of the undergraduate campus: athletics, clubs,
lectures, performances, and symposiums. But the plan also assumed that students
would need additional outlets for their creative energies. Accordingly, the leisure pro-
gram includes new means of support for experimental student projects such as film-
making and music for student-initiated seminars and noncredit courses and for » wide-
spread program of college-supported, noncredit arts and crafts,

The new plan also involved changes in the role and use of residence halls. Viewing
the housing of the student as a central element in his education, the plan encouraged
new styles of residential living with greater emphasis on student self-government, ex-
perimental coed housing, and more academic activities in residence halls. For example,
a number of the new courserooms are located in small residence hall lounges, not only
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MAJOR PHYSICAL SPACE
PROBLEMS

because the additional courseroom space was needed, but aiso because the plan called
for a better combination of academic and residential affairs. Dormitory lounge areas
also may be used for arts and crafts activities. In effect, the idea of a lounge as a large
room with sofas may undergo a substantial transformation under the new program.

Still another change in the concept of physical space has been occasioned by the added
mobility encouraged by the Colorado College Plan. Since students and faculty have
virtually complete control over their timetables, they are also in a position to control
their movements on and off campus. Many courserooms, therefore, have become little
more than bases of operations, because much time'is spent off campus or in other parts
of the campus. An archaeology course met in its courseroom for the first week, but
spent the next two weeks on a dig in southeastern Colorado. They then returned to
their courseroom for laboratory analysis of their findings. Courses in literature, classics,
and history frequently have migrated between the courseroom, the professors’ homes,
and other unlikely meeting places (such as the backroom of a popular local bar). These
fioating courses quite possibly may become the rule rather than the exception, as
students and professors discover fresh ways of exploiting their opportunities for learn-

ing. Yet the practice of moving around clearly places new stresses on the traditional
notion of classrooms.

Finally, the Colorado College Plan seeks to bring the entire physical environment of
ihe institution into better line with central educational purposes. The courserooms are
an obvious area in which significant redesign will occur. But the college has also begun
to reexamine its exterior spaces to determine how well they support the academic,
leisure, and residential programs of the plan. The conversion to the modular course
schedule, for example, produced notable changes in the flow of student traffic across
the campus. No longer is there an hourly surge of students moving from one class to
another. However, the campus was designed implicitly for the standard pattern of
student movement. In the long run, then, the college may modify its campus walk-
ways, lighting, and landscaping to produce an environment more conducive to small

group gatherings, with less emphasis on large scale movement from one location to
another.

In summary, the Colorado College Plan has produced changes in academic, extra-
curricular, and residential programs which, in turn, have far-reaching implications for
the management of physical space for the entire campus, It involved changes in the
length, format, and schedule of courses; changes in the concept of credit, contact
hours, and teaching loads; a redesign of conventional classrooms; as well as redefini-
tions of academic and nonacademic spaces. Freedom of scheduling encouraged many
classes to shift from one place to another rather than to stay in a single courseroom.

Finally, new concepts of environment design have arisen from the conversion to the
plan. '

The problems encountered in the transition to the new mode of operation are a com-
mentary on the importance and limitations of modern space management. Conversion
to the Color..do College Plan has confronted the administration with three types of
space difficulties:

B-They have had to determine whether sufficient space and furniture could be
found to accommodate the increased requirements.

B>They have had to assess the potential costs of such a conversion.

B>They have had to deal with some of the delicate political problems that emerge
when established campus territories are threatened by change.

On the face of it, there appeared to be insufficient courserooms. Under the old plan,

only 40 to 50 courserooms were assigned rvegularly. The new plan called for as
many as 120 courserooms at one fime. Yet, like so many institutions of higher educa-
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tion, Colorado College did not have an accurate and thorough inventory of all physical
space on its campus, and there was no quick way of knowing whether additional space
was available. The Colorado College Planning Office began such a survey in the
summer of 1969. At the outset, the surveyors made several crucial assumptions:

B-Any enclosed space on the campus, whether in a classroom building or not,
was potentially usable for a courseroom. (This included secondary residence
hall lounges and even fraternity house lounges.)

B-Revenue-producing areas in residence halls would be used only as a last resort.

B-Special use areas such as laboratories probably would retain their original use,
but additional uses might be assigned to them (e.g., a laboratory might be con-
verted to a combination laboratory-seminar area).

One student assistant undertook the task of walking from room to room in every build-
ing on the campus with note cards and tapemeasure. Quickly, he began to discover
that a great many rooms in regular classroom buildings were actually idle, even *hough
the registrar’s office showed that they were being used by departments. In some in-
stances, a perfectly respectable classroom was being used virtually as a stciage area.
In other cases scheduled classrooms were not being used by the assigned class. Out-
side of regular classroom buildings, a similar story unfolded. Cozy secondary lounges,
relatively free from residence hall traffic, were scarcely being used during daytime
hours. Inviting corners of large lounges also appeared to be possibilities for small
course groups. Fraternities expressed an eagerness to bring courses into their houses
in order to forge more effective bonds with the rest of the college community. Once
the old assumptions were changed—that is, once the formal definition of a classroom
was abandoned in favor of a more versatile notion—courseroom space began to ma-
terialize in all corners of the campus,

Soon the Planning Office could account for 110 potentially workable spaces. This
was still short of the optimum number, but it made the courseroom idea seem feasible
to skeptics. Even so, the Planning Office could not give answers to several important
“questions. First, although the total number of rooms was close to being adequate,
there was no ready way to deterinine whether the distribution of course enrollments
would match the distribution of coursercom sizes.

This courseroom problem was allayed slightly by a policy decision made by the
faculty: under the new college plan, an upper limit of 25 students was established for

all course sections taught by one professor, and a limit of 30 for courses taught by two
professors. *

With such a policy, the college was in a position to make educated guesses about the
aumber of rooms that would be overly large, the number that would be suitable only
for very small classes, and the number that could accommodate any course within the
predicted range of 1 to 25. Here the matching process became more troublesome:, for

*This limitation of normal class size to 25 or Jess probably sounds like sheer luxury to admin-
istrators in large institutions. Yet, Colorado College was able to establish this maximum with
a student-faculty ratio that is comparable to most other institutions—about 14 to one. In
most colleges, class size is considerably larger than the student-faculty ratio because faculty
members teach only two or tkree courses at once, while students take four to six courses. This
expands the actual average class size to a level well above the student-faculty ratio. For
example, if a college sets three courses as a standard teaching load, but retains five courses as
the established student course load, and if the student facuity ratio is 14 to 1, it means that
their average class size will approximate 23, rot 14. But if the faculty course load remains at three
courses and the student course load is dropped to three courses as well, the average class size will
drop to 14 without adding a single member to the faculty. This, in essence, is what Colorado
College did. They established a one-to-one ratio of student and faculty effort: if a faculty
member teaches one full-time course, his students take only that course; if he teaches twc
half-courses, students will take one-half course from him and one-half course from another
professor; and if two professors teach a joint course, they agree to take on a proportionately
larger number of students. Thus, average class size dropped from about 23 to 14, and the
faculty was able to impose a maximum size of 25 on all but the jointly-taught courses.
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it became apparent that many classroom buildings had been planned under the ortho-
dox assumption that class sizes would remain what they had been in the past witl

numerous classes of 25 to 50 students and a smaller number of upper division classes
of 5 to 20.

At this stage of the analysis, other possibilities came ¢~ Tight. The colleee - 1d pre
dict that a small number of courses would have oi.., four or five students. These
courses, it seemd, could meet in the professor’s office rather than in a separate course-
room. Assuming that ten percent of all courses would have these small enrollinents,
the college immediately added another twelve meeting places to its list of potential
courserooms. But such an assumption made still another inroad into the traditional
concept of classroom space, and further blurred the kinds of physical space distinctions
contained in most space analyses.

The college also realized that some courses would be away from the campus and would
not require courserooms. The added mobility of the plan thus tended to ease the space
pressures slightly. Moreover, the planners discovered that some professors preferred
to share a single space in order to take advantage of certain facilitics. Again, this had
the effect of creating additional space.

Working through the list of faculty and courses, the college planners finally came to
the conclusion that the courseroom idea could be made to work. They never would
have reached that stage, however, if they had been confined to their old definitions of
classroom space.

Closely related to the courseroom problem was the question of furniture. Would there
be enough chairs and desks to accommodate the entire faculty and student body sitting
down in their courserooms at one time? Once again, a careful inventory of campus
furniture reveal:d that there were more than enough seats to go around. As in the case
of the courseroom survey, there remained the question of whether the conventional
types of furniture available-—the customary armchair desks being most numerous—
would be suitable for the style of the new courserooms,

The alternative to using old furniture would be to purchase very expensive new
seminar-type furniture. Two factors ruled out this possibility. First, the college was
reluctant to spend scarce funds on items that would duplicate what was already avail-
able. Secondly, the college decided that it needed at least two years of experimentation
under the new plan before making long-term commitments on remodeling or refurnish-
ing. In the experimental years, they reasoned that they would be in a position to try
out a variety of courseroom arrangements that would give needed data on the inost
effective arrangements and possibly avert costly mistakes arising from premature
judgments.

Both on courserooms and furnishings, the decision to carry on with the old facilities
generated inventiveness among students, faculty, and administrators. Students, for
example, began to question the assumption that ordinary chairs were needed for
courserooms. Many of them preferred cushions and a comfortable rug. The faculty,
somewhat more conservative, still tended to call for chairs and blackboards but, in
many cases, began to move away from the idea that a standard classroom would be
the best model for their new courseroom. Once again, when the old assumptions
were modified, the standard measures of classroom space and furnishings became
largely inapplicable.

The planning constraints—no major remodeling or refurnishing—substantially lessened
the financial impact of the conversion to the new plan, but cost considerations, never-
theless, played an important role. Before the plan was approved by the faculty, de-
partments were quericd about the possible financial implications of a conversion. It
became evident that three types of expenditure were potentially involved:
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B-New expenditures that would have been necessary with or without the conver-
sion to a new plan

B-Expenditures that were desirable but not essential to the  aversion

B-Expenditures that were made neccsso. by (he conversion to the plan

As the provost and his associates analyzed the projections, they reached the conclusion
that only some $150,000 was required as an increase under the new plan. Roughly
one-fourth of that amount concerned changes in the physical plant; the rest was ear-
marked mainly for special equipment and staff support. Some of the additional outiay
was a once-only expenditure. With the financial picture reasonably well outlined,
Colorado College administrators felt that they could handle the conversion.

But physical facilities at Colorado College, like most institutions, are not allocated
purely on the basis of technical considerations. Faculty members, directors of resi-
dence halls, and students themselves develop strongly Proprietary attitudes toward
rooms and buildings they have occupied for long periods of time. The most highly
rationalized system of space allocation may falter if the feelings of users are not prop-
erly taken into consideration. For this reason, space planners at Colorado College
engaged in long discussions with the occupants of existing space to work out the details
of the shift. For the most part, they found departments skeptical but willing to give up
certain spaces, partly because the entire college was involved in the conversion and
cooperation was the order of the day. A less comprehensive change might well have
been more troublesome, since some departments would have maintained the status
quo while others converted to a different style of operation.

One of the most delicate problems in the transition was the manner of assigning course-
room space to departments. The solution of the problem came in two stages. First,
the registrar assigned sets of courserooms to each department for a semester with the
understanding that the rooms would be assigned to individual professors according to
departmentally established criteria. Most departments did, in fact, shift courserooms
from block to block according to needs of their courses. Ope department followed a
strict seniority system. The senior professors got their choice and the junior men took
the leftovers. Since, for many faculty members, the most desirable rooms were those
close to the professor’s office in his own building, the younger professors in that de-
partment were destined to spend most of their time in residence hall lounges and other
courserooms outside the department’s building area. In spite of some imbalances re-
sulting from the system of cluster assignments, however, the procedure brought the
college through the first difficult semester of operation under the new plan.

Later, when faculty and administration had gained experience, the college moved to a
system of central assignment by the registrar in consultation with faculty. Axn im-
portant qualification of the recentralized procedure was that facult,; members remain
free to trade off courserooms if adjustments seem in order. Under the free trade
system, some especially desirable courserooms are getting extra use while others are
seldom used; some faculty sirply prefer to share a good room rather than to hew
strictly to the concept of a courseroom devoted entirely to one ¢. - =,

In both procedures faculty consultation was considered by administrators to be a key
to the success of the transition. The point, for purposes of space management, is that
any system of allocation that allows the faculty to share in decisions about the alloca-
tion of facilities is likely to be more acceptable to the faculty than one which makes
arbitrary assignments, however rationally conceived, from a central administrative
office.

"The analysis of space for the Colorado College Plan answered basic questions about
the availability of courserooms and furniture, the financial implications, and the politi-
cal realities of a conversion. The analysis solved some of the strictly quantitative
problems, but the qualitative questions still had to be faced; how could the college
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adapt its old physical environment to serve the best interests of the new educational
process? How could professors and students arrange themselves in the courserooms—
or in other areas of the campus—for maximum educational effects? To what extent
would the environment of the courseroom actually shape the outcome of the educa-
tional activities in the room? Do straight rows of chairs and a lectern in front produce
relations between students and professore which are distinct from those in which the
furniture is arranged in semicircles or in lounge style?

To get a better idea of the relationship between the courseroom and the learning that
occurs within it, the college decided to create six experimentally designed courserooms,
According to a Planning Office memorandum:

The main purpose of the new designs is to provide a series of interest-
ing alternatives to conventional classrooms and seminar rooms at the
outset of the new plan. In this way, faculty and students will have the
opportunity to experience different and perhaps better arrangements
for learning. Otherwise, we could possibly find ourselves saddled with
courserooms that are as barren as the classrooms we now have.

The experimental designs may also give us useful ideas about long-
range remodeling schemes. 1:seems inadvisable to attempt major re-
modeling now; we have neither the money nor tie inspiration that we
will need.

Finally, the designs will be an exercise in imaginative, low cost arrange-
ments that may avert more costly—and perhaps less useful—remodel-
ing now or later.

With these purposes in mind, Malcolm Ware, a recent graduate of the college, as-
sumed responsibility for the development of the experimental courserooms.

He worked with several assumptions in mind:

B-Students, faculty, and administration would be consulted actively throughout
the experimental construction.

»-Designs would vary from room to room to achieve maximum experimental ef-
fect.

»Existing furniture, including conventional armchair desks, would be incorpor-
ated into some of the designs to determine whether better uses could be found
for present inventories of furniture.

b-Everything in the experimental rooms would be capable of rearrangement with
a minimum of effort.

B~Costs would be restricted to approximately $300 per room, which meant that
used furniture, pirated from unorthodox sources such as auctions, would be
used rather than new equipment.

B>Students and faculty using the rooms would t: encouraged to make changes
according to their particular needs and would _c asked to evaluate their reac-
tions to the experimental rooms.

Although at this writing it would be premature to make any generalizations about the
success or failure of the experimental designs, it is apparent that the experimental
courserooms have begun to affect the users of the rooms and the users of conventional
classrooms as well. Students and faculty in the experimental rooms use them for a
variety of purposes: regular classes, small group study, informal meetings, and indi-
vidual socializing. This multiple use confounds the formal definition of classroom
space, and any forinulas that might be applied to Colorado College utilization would
require modification,
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People in the experimental rooms also display an unusually proprietary attitude toward
the rooms. When a sofa and chair were stolen from one room early in the course, the
students were angered when they learned that “their” furniture was missing. Within
one day, the student grapevine located the furniture in an off campus apartment, and
the offenders themselves returned the furniture without a word from the administration.
Tanitors report that the experimental rooms are invariably free of cigarette butts and
{rash, while conventional rooms continue to be littered. More importantly, students
and faculty report that the arrangements have made a fundamental difference in the
quality of learning.

The experimental courserooms have also exercised a subtle influence on users of con-
ventional classrooms. A number of students and faculty have decided to decorate
and rearrange their rooms at their own expense. Even where there are no decorations,
straight rows of chairs are gradually giving way to less formal arrangements as the
faculty experiment with new learning modes. This, in turn, poses a novel question for
space managers: how far should students and faculty be permitted to go in changing
the character of courserooms? Should they, for example, be able to paint a room if
they felt it was too institutional in color? In the past, most schools have accepted the
belief that the administration had the responsibility for planning, maintaining, and
modifying the classrooms. But different educational approaches such as the one at
Colorado College may require a revision of some of those established procedures as
students and faculty develop more incentive as well as more good reasons to manage
their own class facilities. Indeed, the winds of change may reach many quarters of
physical space management at most institutions of higher education, and the institu-
tions that fail to anticipate such changes may find themselves in difficulty.

Let us assume that a space manager is about to begin an evaluation of existing class- IMPLICATIONS FOR FUTURE

room capacity as outlined in the early chapters of this manual. Properly, he would FACILITIES MANAGEMENT
. expect to begin by determining the number of Weekly Room Hours and Weekly

Student Hours that can be accommodated in existing classrooms. But if an institution

is contemplating significant revisions in its academic program, the evaluator will

quickly find himself faced with several perplexing questions. What can be defined as

an “existing classroom” if academic planners are eyeing new kinds of spaces in resi-

dence halls, fraternity houses, and even faculty offices? After that question is satis-

factorily answered, he soon faces others. What constitutes a Room Utilization Rate

in each courseroom when the nature of that utilization is no longer confined to short,

formally scheduled class periods? Here the space manager might be tempted to con-

clude the formal meeting is the most important of the vaiious activities, and assign

heavier weight to conventional course periods simply because they bear more resemb-

lance to established styles of class activity. Yet, it may well be that other activities

(e.g., group study and research) will assume greater value in education, and utilization

studies will be required to adjust their measures accordingly. In a similar vein, the

concept of a Station or a Weekly Student Hour may be subject to modification as a

result of new academic programs. If the courseroom idea were more widely adopted,

it might also mean that measures of research, residential, and classroom space would

require muitiple measurements of the same space—x hours for research, y for resi-
dential use, and z for course use.

Under the fire of educational reform, still other time-honored constants of space
measurement may n' longer be applicable. The Colorado College Plan has eliminated
the contact hour as a unit of academic measurement. Similarly, the definition of a
teacher’s load has had to be converted to the number of blocks tar:zht rather than the
number of contact hours per week. Such revisions still permit the use of standardized
formulas, but the ingredients of those formulas will have to be, changed significantly.
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The concept of a course is another commonplace in space management that may be
forced to yield to academic change. Greater emphasis on interdisciplinary studies,
independent work, nonscheduled courses, varying credit, and elastic time periods may
render the measure of “the course” as difficult as many other variables. Even within
traditional course programs, the standard indices of the credit hour or the leugth of
the course may reveal very little about the amount of work done by a student or pro-
fessor or about the amount of learning that goes on. The desire for standardized com-

parisons, however, tends to perpetrate such devices even though they may have limited
merit as measures of educational performance. -

Finally, educational reforms may call for a reexamination of the utility of learning
facilities on a scale yet unimagined. If, as some have contended, regular classropms
are unhelpful, if not highly aversive to effective learning, the space manager could find
that many of his own planning assumptions are no longer accepted by the faculty or
students. If such an impasse develops, the academic community will be forced to
make difficult and sometimes costly choices. Does the institution bring its physical
facilities into accord with educational objectives or wili those objectives be accom-
modated to the realities of the physical environment of the campus? Such a choice is
not easy. A simplistic decision to remodel facilities could be taken in a hasty and ill-
conceived manner. Fads and fashions are widespread in Academe, and the likelihood
that experimental programs will come and go is great. Somehow there must be a
steady, responsible feedback between the academician and the space manager in a
manner that permits gradual adjusc.nent of space needs to proven reforms in academic
affairs. The space planner should also anticipate counterpart changes in nonacademic

elements of campus life with their own consequent demands on the facilities of the in-
stitution.

In short, the formulas and measures that have evolved from the painstaking efforts of
administrators and experts are valuable implements for any institution of higher edu-
cation. But they could become irrelevant or even counterproductive if they are
employed without the most assiduous regard for the movements in higher education

which ultimately may require a recasting of the entire philosophy of physical space
on the American campus.
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Introduction

Section 1.

intreduction

CLASSRCOM AND CLASS LABORATORY FACILITIES

Manual Two of the Higher Education Facilities Planning and Management Manuals
includes evaluation and projection procedures for several types of space which support
scheduled instructional actijvities:

Classrouom Facilities

Class Laboratory Facilities

Special Class Laboratory Facilities
Individual Study Laboratory Facilities

During the last 10 to 15 years no other collegiate facilities have been studied more
intensively than classrooms and class laboratories. This has been true whether such
rooms represent less than 10 percent of the space as they typically do in large universi-
ties or 50 percent of the space as they typicaily do in many community cclleges. These
studies were given impetus by Russell and Doi’s Manual for Studies of Space U'tilization
in Colleges and Universities and by intra- and extrainstitutional pressures to make better
use of existing physical resources.

The present state of the art in measuring classroom and class laboratory utilization has
been restricted usually to the computation of average levels of utilization. The only
recognition of the need for differential criteria has been limited 5 ‘e averagc number
of Assignable Square Feet required for class laboratory Statior:s i various academic
areas. (Some systems have made further allowances for lower and upper division class
laboratories. )

Although average values can be useful in developing quick rule-of-thumb approxima-
tions, there is no need to use them in a careful evaluation of the capacity of existing
rooms or in a comprehensive projection of required facilities. Indeed there are cogent
and compelling reasons why averages should not be used. For example, laroe lecture
rcoms may be needed because the instructional techniques require them; further, their
use may bring certain economies in operating expenses. Either of these two program
considerations may be sufficient to justify a lecture room even though its potential
utilization is minimal. In the total evaluation of all resource allocations, enhancing
the utilization of such a facility may be of relatively minor importance. Therefore, in
the development of evaluation and projection techniques for classrooms and class
laborauories, it is proposed that these techniques permit the use of differential utilization
criteria. Although the techniques presented fLcre illustrate the use of ditferential criteria
based only on Station Count and Cjassroom :or Class Laboratory) Types, there are
other factors which tend to influence the possible utilization levels. A more' extensive
discussion of these factors is included in Section 4.

Note: In addition to the utilization criieria defined below, certain other terminology is
used in this manual with a specialized meaning. Although all terms are defined in the
Glossary in Manual Seven, it is important to understand the way in which two terms
are used in the development of the techniques which follow. First, the word “Section’’
is used where the word “class” might be more commonly used by some. “Section” is
used to designate a group of students assembled for instruction in ¢ regularly scheduled
meeting of a course, because the word “class” can have not only that meaning but also
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can designate a group of students whose graduation date is the same. Second, “Station
Count” is used as a shorthand designation of the longer term “number of Stations ir
a rocm.”

This manual discusses three techniques for the evaluation and projection of tacility
requirements for classrooms and class laboratories. One is a detailed method designed
to provide information on a specific room-by-room basis. The other two are general
methods intended to serve as rough rule-of-thumb estimates of classroom and class
laboratory requirements.

Each of these three techniques is discussed under three conditions:

B~The evaluaticn of existing facilities
B>The projection of requirements for a new institution
P>The projection of requirements for an existing institution

Each of these techniques requires certain utilization assumptions. In - - ¢, the
evaluation technique and the projection of requirements for an existing ir. .- ..on ;-
quire inventory data on existing classroom and class laboratory facilities. Also, the
two projective techniques require program data yielding numbers of Weekly Room
Hours and Wecikly Student Hours; for the detailed method these data must be available
by Section Size in the case of classrooms and by Laboratery Type in the case of class
laboratories.

More specifically, the detailed projection procedures discussed here assume that student
enroliments have been projected for specific courses, that the Section Size limitations
of those courses are known, and that the facility implication:. of the courses (number of
hours per week of lecture, recitation, class laboratory, etc.) have been specified.

Note: It is important for the curricular program data to be developed in a form ulti-
mately useful to the building programming process. Curricular program data categories
must be consistent with the focilities categories. For example, in order to determine
the facility needs for a given Laboratory Type, the program data (course enrollments,
maximum Section. Size, and number of class laboratory hours of instruction required
pei* Section) must he available on a department-by-department, course-by-course basis
for each laboratory course whic!i will be taught in that Laboratory Type.

Two utilization assumptions are required in the detailed method and in one of the
general methods. These are a Room Utilization Rate and a Station Occupancy Ratio.

These two utilization criteria and their relationship to other utilization measures are
defined below.

Average Room Utilization Rate (AvVRUR) i the av -age number of heurs per week a
group of rooms is scheduied.

(Scheduled Weekly Room Hours)
(Number of Rooms)

AVRUR = Average WRH per Room

Average Room Utilization Rate =

Note: A4 given Room Utilization Rate may represent the average use of all institutional
classrooms (or class laboratories) or a specific value for one classrcom or ¢ group of
classrooms with the same Station Count. As a matter of corvention, .iis manual will
limit the use of the term Room Utilization Rate (RUR) to classrooms (or class labora-
lories) with the same Station Count and of the some Classroom (or Clasy ¥ .- lory)
Type. However, the term Average Room Ultilization Rate (AvRUR) 1l s :»- 4 with

respect to the total number of classrooms (or class laboratories) iv 1 ity v i for
some qggregation of rooms with different Station Counts or of dij:+ 2 Types).

-t A3



Average Station Occupancy Ratio (AvSOR) is the proportion of Stations scheduled for
use when the room is scheduied.

(Scheduled Weekly Student Hours

. . per Station)
A CI'¢ < O N =
verage Station Occupancy Ratic (Scheduled Weekly Room Hours
per Room)
_ (Scheduled WSH/N)
ASOR = o heduled WRH/R)

Note: A given Station Occupancy Ratio may represent the. average occupancy of all
classroom (or class laboratory) Starions or a specific value for one classroom or a group
of classrooms with the same Station Count. As a matter of convention, this manual
will limit the wse of the term Station Qccupancy Ratio (SOR ) to Stations in classrooms
(or class laboraiories) with the same Station Count and of the same Classroom (or Class
Laboratory) Tyie. However, the term Average Station Occupancy Ratio (AvSOR)
will be used with respect to the total number of Stations in all of the classrooms (or class
laboratories) in an institution (or in an aggregation of rooms with different Station
Counts or of different Types).

Average Station Occupancy Ratio (AvSOR ) may also be defined as the ratio of Aver-
age Section (class) Size to Average Station Count.

(Average Section Size)
(Average Station Count)

(Scheduled Weekly Student Hours)

Average Station Occupancy Ratio =

in which: Average Section Size = (Scheduled Weekly Room Hours)
AvSS = Average Students per Room
' (Number of Stations)
and: Average Station Count = (Number of Rooms)
AvSC = Average Stations per Room

Average Station Utilization Rate (AvSUR) is the average number of hours per week
the total number of Stations in a group of rooms is scheduled.

(Scheduled Weekly Student Hours)
(Number of Stations}

Average Station Utilization Rate =
AvSUR = Average WSH per Station

Average Station Utilization Rate (AvSUR) may also be expressed as the product of
the Average Room IUtilization Rate and the Average Station Occupancy Ratio.

/ AVSUR = (AVRUR) x (AVSOR)

Note: A given Station Utilization Rate may represent the average use for all classrooin
(or class laboratory) Stations or a specific value for one classroom or a group of class-
rooms with the same Station Count. As a matter of convention, this manual will limit
the use of the term Station Utilization Rate (SUR) io Stations in classrooms (or class
laboratories) with the same Station Count and of the same Classroom (or Class Labora-
tory) Type. However, the term Average Station Utilization Rate (AvSUR) will be
used with respect to the total number of Stations in all of the classrooms (or class
laboratories) in an institution (or in an aggregation of rooms with different Station
Counts or of different Types).

Ixtroduction




Introduction

It is important to recognize that only fcrmally scheduled hours of instruction are
directly involved in the utilization assumptions required by the procedures discussed
in this manual. The numerical values which are assumed for Room Utilization Rate:
and Station Occupancy Ratios represent only the formally scheduled hours of instruc-
tion. In setting these assumed utilization rates, sufficient allowance must be made for
the nonscheduled and informal use of classroom and class laboratory facilities.

The exposition which follows is limited to procedures and techniques for the evaluation
and projection of classroom and class laboratory requirements. The results of the appli-
cation of these procedures will be only as good as the validity of the program data, the
adequacy of the utilization assumptions, and the reliability of the inventory data.
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Section 2.

CLASSROOM

INTRODUCTORY COMMENTS

General purpose classrooms, recitation rooms, lecture rooms, seminar rocms, and
related service rooms

Because a classroom can be used by more than one department, it is considered to be
an institutionwide resource.

Because a classroom can serve more than one group of students, it is usually scheduled
on a formal basis.

The conjunction of these two conditions is unique to classrcoms. Some facilities, such
as library study spaces, serve more than one group of students, but they are not sched-
uled. Other facilities, such as class laboratories, are scheduled, but they are not an
institutionwide resource.

Three methods of evaluating or projecting classroom requirements are discussed and
illustrated:

»-A detailed method is developed by which classroom requirements may be de-
termined on a room-by-room basis.

»-A general method is described by which classroom requirements may be de-
termined only on an uverail basis (total numbers of classrooms, Stations, and
Assignable Square Feet). :

B-Another general method is presented by which classroom requirements may be
determined only on the basis of total Assignable Square Feet.

Each of these three methods are discussed and illustrated under three conditions:

BEvaluation techniques are applied to existing classrooms to assess their capacity
to accommodate an instructional program.

B-Projection techniques are applied to the instructional program of & new institn-
tion to determine its classroom requirements.

B=Projection techniques are applied to the instructional program of an existing
institution to determine its additional classroom requirements.

Classroom/ Introduction

ROOM TYPES INCLUDED

DISCUSSION




Classroom/ Detailed /Introduction

INTRODUCTORY COMMENTS

Section 2.1.

Detailed Metho ]

CLASSROOM

The detailed method described and illustrated in the foliowing pages is a procedure
recommended for use when the evaluation and projection of classroom requirements
must be determined as specifically as possible.

The procedure assumes the availability of very det~'led data. In some instances institi-
tions may need to modify the procedure because d  ~* the required level of di:ail
are not available. The procedure is designed to pern... ach modifications. However,
it »ust be recognized that the validity of the results may be affected when less specific
data are used.

Both the evaluation and the projection of classroom facilities require two utilization
assumptions: a Room Utilization Rate and a Station Occupancy Ratio. It is a funda-
mental thesis of this procedure that utilization criteria specific to each classroom (or at
least specific to classrooms having the same Station Count) should be used rather than
averages applied to all classrooms. In most institutions there is ample justification for
less intensive scheduled use of a large lecture room than of the typical classroom. In
general, this is true for both the Room Utilization Rate and the Station Occupancy
Ratio. At the other end of the scale institutions may vary considerably: some may
expect low Room Utilization Rates in small rooms; others may find the highest rates
possible in those rooms. The Station Occupancy Ratio, however, is most likely to
reach its maximum value for rooms where the Station Count (the rumber of Stations
in the room) most nearly corresponds to the Average Section Size. In most instances
the Station Occupancy Ratio can be expected to decrease as the Station Count becomes
relatively larger or smaller than the Average Section Size.

In addition to these utilization assumptions, the evalnation of existing classroom capacity
requires a detailed inventory of existing classroom facilities. On the basis of the utiliza-
tion assumptions and inventory data of existiag classroom facilities, the evaluation
yields estimates of the number of Weekly Ror m Hours and Weekly Student Hours
which existing classrooms of each Station Coun: can accommodate. It should be noted
that this procedure differs froi. the typical classroom utilization study.

Typical utilization studies generally have been limited to expression of the average use
made of all classrooms (or the Stations in them). For many reasons (discussed in
Section 4.) not all classrooms can be used cqually effectively. It is therefore appropriate
to use different utilization criteria for various classrooms (or classroom groups). Typi-
cal utilization studies have also been gener~lly lim:‘ted to hindsight. It seems more
useful to evaluate the capacity of each classroom (oi group of classrooms) to support
an in .ctional program than to discover that, on the average, the totality of class-
rooms did not do the job effectively.

In addition to the utilization assumptions described above, the projection of classroom
requirements for a new institution requires detailed distributions of Weekiy Room
Hours and Weekly Student Hours by Section Size. (The methodology for determining
thesc data is discussed in Manual Six.) From these program data and utilization
assumptions it is possible to project the required number of classrooms of each Station



Count. That result, combined with an evaluation of the type of classroom seating and
consequent Assignable Square Feet per Station, permits the specific designation of the
classroom requirements which result from a proposed academic program.

The projection of classroom requirements for an existing institution is similar to that
.of a new institution. However, it also requires data concerning existing classroom
facilities. The procedure results in the specification of the required number of additional
classrooms of each Station Count and the Assignable Square Feet in each.

Classroom / Detailed / Introduction




Classroom/Detailed/ Evaluation/ Discussion

Section 2.7.1

Detailed Method

EVALUATION OF EXISTING CLASSROOM CAPACITY

DATA TO BE DETERMINED

PROGRAM DATA REQUIRED

FACILITIES DATA REQUIRED

ADDITIONAL FACL.ITIES DATA

UTILIZATION ASSUMPTIONS
REQUIRED

PROCEDURE

DISCUSSION

Number of

BWeekly Room Hours (WRH)
B>Weekly Student Hours (WSH)
which existing classrooms (of each Station Count) can accommodate

None

B-Number of existing classrooms (R)

B>Station Count (5C) in each existing classroom

B> Assignable Square Feet (ASF) in each existing classroom
P>Assignable Square Feet (ASF) of existing classroom service facilities

If the evaluation includes an assessment of the capability of existing classrooms to
accommodate additional Stations (or the desirability of reducing the Station Count),
then these data may be helpful.

B>Information on type of furniture

B-Floor plans for each room

B>Schematic drawings of typical furniture arrangements, either drawn to scale or
showing essential dimensions

B>Room Utilization Rate (RUR)
B-Station Occupancy Ratio (SOR)

1. Obtain the facilities data from the facilities inventory.

B>Number of existing classrooms (R)

B>Station Count (SC) for each existing classroom

B> Assignable Square Feet (ASF) for each existing classroom
B>-Assignable Square Feet (ASF) for existing classroom service facilities

2. Establish utilization rates (for each Station Count) as a matter of institutional
policy.

As indicated in the Introductory Comments (Section 2.1.), it is recommended
that utilization criteria specific to each classroom (or at least to classrooms with -
the same Station Count) should be used.

5O
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3. Determine the number of Weekly Room Hours which can be accommodated in
existing classrooms (of each Station Count).

The Weekly Room Hour capacity (WRH,) is the product of the number of rooms
(R) of each Station Count and the Room Utilization Rate (RUR) for each Station

Count:
Weekly Roun Hour capacity =  (Number of Rooms) X
(Room Utilization Rate)
WRH. = (R) X (RUR)

For example, if it is assumed that each classroom with 55 Stations can be used 30
hours per week (Room Utilization Rate) and if there are three rooms with 55
Stations, then

WRH, = (3) X (30)
= 90 Weekly Room Hours

for :he three rcoms with a Staticn Couw.at of 55.

4. Determine the number of Weekly Student Hours which can be accommodated in
existing classrooms (of each Station Count).

This Weekly Student Hour capacity (WSH,) is the product of the number of
Stations (N) and the Station Utilization Rate (SUR) for each Station Count.

Weekly Student Hour capacity = (Number of Stations) X
(Station Ultilization Rate)
WSH., = (N) X (SUR)*

For example, if it is assumed that 3 classrooms, each with 55 Stations, can be
scheduled 30 hours per week (Room Utilization Rate) and that 0.60 of the seats
in each room will be occupied when the room is scheduled (Station Occupancy
Ratio), then

WSH, (3 X 55) X (30 x 0.60)*
(165) X (18)
2,970 Weekly Student Hours
for the three rooms with a Station Count of 55.

The procedure outlined above makes no assumption about the quality of the classroom COMMENTS ON THE
space. If some existing classroom space is of such poor quality that it will no longer PROCEDURE

be used, then that adjustment should be reflected in Step 1 of the Procedure; that is,

the number of rooms, number of Stations, and the Assignable Square Feet of classroom

and classroom service space should be reduced by the corresponding numbers and

amounts which will no louiger be used. Note that the procedure does aliow for the

limited use of cert:in rooms by permitting specific Room and/or Siation Utilization

Rates to be applied to spe  fic classrooms.

*SUR = (RUR) X (SOR)
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Section 2.1.1

Detailed Method

EVALUATION OF EXISTING CLASSROOM CAPACITY

EXAMPLE

DATA TO BE DETERMINED Number of
B>Weekly Room Hours (YWRH)

B>Weekly Student Hours (WSH)
which existing classrooms (of each Station Count) can accommodate

PROCEDURE 1. Obtain the facilities data from the facilities inventory.

P Number of existing classrooms (R)

p=-Station Count (SC) for each existing classroom

B> Assignable Square Feet (ASF) for each existing classroom

B> Assignable Sqjuare Feet (ASF) for existing classioom service tacilities

These data are tabulated in Table 1.

TABLE 1

INVENTORY OF EXISTING CLASSROOMS

1) (2) (3 @ % (6)

Assignable Total

Classroom Station Number of Square Feet Total Assignable

Type Count* Rooms each Room Stations Square Feet
(SO R) (ASF/R) N) (ASF)

©=@xG  E=06xE)

Lecture 200 1 2,000 200 2,000
Lecture 100 1 1,200 100 1,200
Generai Purpose 75 1 1,050 75 1,050
General Purpose 55 3 770 16. 2,310
General Purpose 35 4 560 140 2,240
Seminar 35 6 700 210 4,200
Seminar 20 17 500 540 8,500
Se-iinar 10 7 250 70 1,750
All Classrooms 40 N/A 1,300 23,250
Projection Room 1 150 N/is 150
Total N/A N/A N/A 23,400

#*Number of Stations per rnom.

10
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2. Establish utilization rates for each Station Count as a matter of institutional policy.

B=Room Utilizavion Rates (RUR)
B=Station Occupancy Ratios (SOR)

These utilization rates are shown in Table 2.

TABLE 2

AssUMED CLAsSROOM UTILIZATION RATES FOR VARIOUS STATION COUNTS*

(1) () (3) ) “)
Station Assumed Room Assumed Station Assumed Station
Count Utilization Rate Occupancy Ratio Utilization Rate
(5C) (RUR) (SOR) (SUR)
@)=@2)x(3)

201 and above 20 0.435 9.0
151 - 200 22 0.50 11.0
101 - 150 22 0.50 11.0
91 - 100 26 0.55 14.3
81 - 90 26 0.55 14.3
76 - 80 26 0.55 14.3
71 - 75 28 0.60 16.8
66 - 70 28 0.60 16.8
61 - 65 28 0.60 16.8
56 - 60 28 0.60 16.8
51 - 55 30 0.60 18.0
46 - 50 30 0.60 18.0
41 - 45 30 0.60 18.0
36 - 40 30 0.60 18.0
31 - 35 30 0.70 21.0
26 - 30 30 0.70 21.0
21 - 25 30 0.75 22.5
16 - 20 30 0.83 25.0
11 - 15 32 0.65 20.8
I - 10 32 0.60 19.2

*Note that the uiilization rates displayed ir Table 2 are illustrative only and
are not recommended as standards. Note also that different utilization rates
might be assumed for individual classrooms, for different Classroom Types,
or for any appropriate grouping of classrooms.

11
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3. Determine the number of Weekly Room Hours which can be accommodated in
existing classrooms (WRH,) of each Station Count.

The Weekly Room Hour capacity of classrooms of each Station Count is shown in
Table 3.

TABLE 3
WeekLY RooMm Hour CapaciTy ofF ExisTING CLASSROOMS FOR EACH
StAaTION COUNT

(1) ) ©) @
Station Number of ~ Room Weekly Room Hour
Count Rooms Utilization Rate Capacity
(5C) ®R) (RUR)* (WRH,)
@=2)x3)
200 1 22 22
100 1 26 26
75 1 28 28
55 3 30 90
35 10 30 300
20 17 30 510
10 7 32 224
Total 40 N/A 1,200
#Note that the same RUR need not be applied to all rooms of a given
Station Count. For example, if two of the rooms of 35 Stations
were located in a remote part of the campus and these rooms could
be scheduled only 20 hours per week, that condition could be reflect-
ed in Table 3 by tabulating those two rooms on a separate liie with
the appropriate RUR.



4. Determine the number of Weckly Student Hours which can be accommodeted in

The Weekly Student Hours capacity of classrooms of each Station Count is indi-
cated in Table 4. '

TABLE 4

WEEKLY STUDENT HOUR CAPACITY OF EXISTING CLASSROOMS FOR EACH STATION Couny'

1) 2) (3) C) 5
, . , Assumed Station Weekly

Station Number of Total Utilization Student Hour
Count Rooms Stations Rate Capacity

(SC) R) ™) (SUR) (WSH,)

(5)=03)x4)

200 1 200 11.0 2,200
100 1 100 14.3 1,430

75 1 75 16.8 1,260

55 3 165 18.0 2,970

35 10 350 21.0 7,350

20 17 340 25.0 8,500

10 7 70 19.2 1,344
Total 40 1,300 N/A 25,054

Note that this example makes no allowance for classroom facilities of such poor g Ality

that they should be abandoned. Where such an adjustment is necessary, it shouid be
reflected in the existing facilities data of Steps 1, 3, and 4.

COMMENT ON THE
PROCEDURE

Classroom/ Detailed / Evaluation/ Example
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Secfien} 2.1.2

Detailed Method
PROJECTION OF CLASSROOM REQUIREMENTS FOR A NEW INSTITUTION

; DISCUSSION

DATA TO BE DETERMINED -Number of classrooms (R) required
B-Station Count (SC) for each classroom
B- Assignable Square Feet (ASIE) for each classroom
B> Assignable Square Feet (ASF) for classroom service facilities

PROGRAM DATA REQUIRED »Projected classroom Weekly Room Hours (WRH) distributed by Section Size
(S8S)

B-Projected classroom Weekly Student Hours (WSH) distributed by Section Size
(SS)

These distributions are derived from projected course enrollments distributed by
classroom Section Size and number of classroom hours of instruction required per
section.

FACILITIES DATA REQUIRED None

UTILIZATION ASSUMPTIONS B-Room Utilization Rates (RUR)
REQUIRED P-Station Occupancy Ratios (SOR)
BNumbers of Assignable Square Feet per Station (ASF/N)

PROCEDURE 1. Obtain the curricular program data from the program planning procedures (dis-
cussed i Manual Six).

»Weekly Room Hours (WRH) of classroom instruction by Section Size (SS)
B Weekly Student Hours (WSH) of classroom instruction by Section Size (SS)

2. Establish utilization rates (for each Station Count) as a matter of institutional :
policy.

»Room Utilization Rate ( RUR)
BStation Occupancy Ratio (SOR)

3. Determine the required number of classrooms (R) by application of the Room
Utilization Rate (RUR) to the distribution of Weekly Room Hours (WRH) by -
Section Size (SS).

Inspection of the distribution of projected Weekly Room Hours (WRH) by Section
Size (SS) provides the basis for determining a tentative Station Count distribution. For
example, the Station Count of the largest room must be at least equal to the largest pro- .
jected Section Size. It may be assumed that smaller Sections will be scheduled in that
room up to the level of its Room Utilization Rate. For academic or other reasons some
of the smaller Sections may not be appropriate to the largest room, In this case the
Station Count of the next-to-the-largest room may be placed at a higher value than
actually is required by the distribution of Weekly Room Hours by Section Size.

14
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Other restrictions may be placed on the distribution of Station Counts, if only for com-
putational convenience. For example, it may be assumed that Station Counts will be
in multiples of 10 (or 5 or any set of numbcrs)

After the distribution of tentative Statmn Counts is determined, the number of rooms
for each tentative Station Count is calculated. This is accomplished by the successive
accumulaticn of Weekiy Room Hours up to the level of the Room Utilization Rate set
in Step 2 for a room of that Station Count. After that room has been theoretically
schecduled to its full utilization rate, another room is assumed. When the accumulation
of Weekly Room Hours for that room meets the full utilization rate for that rocim, an-
other room is assumed to be needed. The process continues until all Weekly Room
Hours are theoretically accommodated in rooms appropriate to the Section Size at which
the Weekly Room Hours occur. The final result is a distribution of the number of
rooms among the various tentatively assumed Station Counts.

4, Calculate the required Station Counts (SC) by adjusting the tentatively assumed
Station Counts bv application of the assumed Station Utilization Rates (SUR).

The distribution of rooms by Station Count (SC) whick resulted from the calculatjons
in Step 3 is based on the assumption that absolute scheduling flexibility is possible. Be-

cause such flexibility is not possible, it is necessary to adjust the tentatively assumed
Station Counts to the assumed Station Ultilization Rate (SUR).

The adjustment is accomplished by dividing the number of projected Weekly Student
Hours (WSH) at each tentatively assumed Station Count (SC) by the assumed Station
Utilization Rate (SUR) for that Station Count. The results of this division give the
total number of Stations required for rooms of that tentatively assumed Station Count
(SC). The calculated Station Count is the calculated number of Stations divided by
the number of rooms (determined in Step 3).

Note: Calculated Station Counts may be larger, smaller, or the same as the tentatively
assumed Station Counts. In making the adjustments in Step 5 below it is particularly
important to take note of any calculatzd Station Counts which are smaller than the
tentatively assumed Station Counts. Unless these calculated Station Counts are in-
creased to their originally assumed level, the calculations in Step 3 (determination of
the number of rooms) are invalidated.

5. Assign the final Station Counts (SC) and check the Weekly Student Hour capacity
(WSH,) of the proposed distribution of classrooms.

The calculated Station Counts (SC) in Step 4 are uneven, nonmodular numbers. These
are modified generally to create a set of modular numbers appropriate to classroom
design considerations.

Because the Station Utilization Rate (SUR) in Step 4 was apphed to tentatively as-
sumed Station Counts, it must now be applied to the finally assigned Station Counts.
Multiplication of the appropriate Station Utilization Rate by the total number of
Stations in all rooms of each Station Count provides the number of Weekly Student
Hours ail rooms of each Station Count will accommodate. The total WSH should be
approximately equal to the total projected WSH, and the subtotals of WSH for rooms
of each finally assigned Station Count should be approximately equal to the sum of the
WSH for each tentatively assumed Station Count.

Note: In practice it may be necessary to repeat Steps 3, 4, and 5 one or more times
using other tentative Station Counts (and/or utilization criteria) if the assigned Station
Counts of Step 5 yield a WSH capacity incompatible with the WSH data established in

Step 1.
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COMMENTS ON THE
PROCEDURE
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6. Determine the design criteria, establish the need for classroom service areas, and
calculate the required Assignable Square Feet (ASF).

Decisions must be made concerning which rooms will be lecture rooms, which will be
general purpose classrooms, and which will be seminar rooms. For each of these, the
type of seating must be considered. All of these determinations help to fix the number
of Assignable Square Feet per Station (ASF/N) which must be allowed. Multiplica-
tion of that value by the number of Stations provides an estimate of the Assignable
Square Feet required for each room. Section 2.4. of this manual lists some unit floor
area criteria which vary by Station Count as well as by the type of seating.

Classroom service space, which includes such rooms as projection booths, lecture room
preparation, storage areas, and so on, typically is determined by an analysis of the
specific needs for such facilities (rather than as a percentage or other numerical function

of classroom space). ' '

The Station Count in each classroom is determined by use of the assumed Station Utili-
zaticn Rate. In determining the Station Utilization Rate for ¢ach classroom three ob-
jectives must be kept in mind.

»Room utilization criteria assume optimum utilization of each room. The largest
room, therefcre, must accommodate not only the largest Section but sufficient
Sections of a smaller size until an acceptable room utilization level is reached.
Hence, even though the room may be equal in capacity to the size of the largest
Section, the empty seats resulting from smaller Section sizes may reduce sub-
stantially the average level of Station occupancy. '

BDesign criteria suggest that classrooms be planned in modular increments. Even
though there may be enough Sections to warrant a classroom of 32 Stations, and
one of 31 Stations, and one of 30 Stations, and so on by increments of 1 Station
down to 25, nothing is gained by actually equipping rooms with precisely those
numbers of Stations because, architecturally, only one or two distiuct Station
Counts are practical for that range of Scction Sizes.

B=-Scheduling pr1nc1ples require that some cxcess seating capacity be available,
First, the actual size of a Section cannot be known in advance with absolute
certainty even with a pre-registration system. Second, room capacities which
too closely approximate projected Section Sizes will result in excessive reloca-
tion of Sections after actual Section Sizes are known. Reasonable assurance
that the originally scheduled classroom will be the actual “home” for a course
permits better planning of time-and-place considerations by both faculty and

students.

The number of classrooms required is determined by applying the assumed Room Utili-
zation Rate to Weckly Room Hours distributed by Section Size. It is assumed that one .
room must be large enough to accommodate the largest Section Size. Within the con- F
straints set by practicality, it is assumed that the largest room also will accommodate
the next largest Section, and the next largest, and so on, until the desired level of room
utilization is met. Then a second room is assumed to b required to accommodate the
largest as yet unaccommodated Section, as well as subsequently smaller Sections, until
again the Room Utilization Rate for rooms of that Station Count is met. The process
continues until the Weekly Room Hours for all Sections requiring classroom space are

accounted for.
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In determining the Room Utilization Rate at least three considerations must be kept in
mind:

b1 ocation considerations require that faculty and students not be scheduled
arbitrarily to classrooms which are located in remote areas.

p-Specialized-use considerations require the use of classrooms for purposes other
than formal instruction. Examples of such use are for colloquia, noncredit
seminars, meetings, study space, and set-up time in lecture-demonstration
rooms.

= Appropriateness-of-size considerations require that the Station Count in a room
not be unreasonably greater than the size of the Section which will be scheduled
in that room. The instructional climate of a very small Section in a very large
room generally is unacceptable. This consideration tends to reduce the level
of room utilization for large rooms.

The Assignable Square Feet for each classroom is a design problem primarily based on
the furniture and internal circulation space. Fixed theater seating and fixed pedestal-
type, armchair desks usually require the least area per Station; table and chair and
informal lounge types of seating usually require the most. The amocunt of circulation
area within the room is influenced by the distance between Stations, the amount of space
allowed for the instructor, and the architectural design module used. The required
amount of classroom space usually is specified as Assignable Square Feet per Station.
All of the space in the room, not Dnly the space cccupied by the furniture but also the
internal circulation space, is included in that figure,

Classroom service space usually is a very smail part of the total classroom space. It
includes such rooms as projection booths for lecture rooms, preparation rooms associ-
ated with lecture-demonstration rooms, and so on. No specific techniques or standards
are proposed for projecting the amount of such space. The need for such space general-
ly is recognized in the development of program statements for a particular building.

17
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Section 2.1.2

Detailed Method
" PROJECTION OF CLASSROOM REQUIREMENTS FOR A NEW INSTITUTION

EXAMPLE
DATA TO BE DETERMINED - Number of classrooms (R) required
p=Station Count (SC) for each classroom
B~ Assignable Square Feet (ASF) for each classroom
B Assignable Square Feet (ASF) for classroom service facilities
PROCEDURE 1. Obtain the curricular program data from the program planning procedures (dis-
cussed in Manual Six). :

»Weekly Room Hours (WRH) of classroom instructior: by Section Size (SS)
- Weekly Student Hours (WSH) of classroom instruction by Section Size (SS)

These daia are tabulated in Table 5.

TAELE 5

PrPoJECTED WEEKLY RooM Hours AND WEEKLY STUDENT HouURs IN CLASSROOMS BY SECTION SIZE*

) 2) 3 1 2) (3) 1) () 3)
o Weekly Weekly ) Weekly Weekly Weekly Weekly
Section Room Student Section Room Student Section Room Student
Size Hours Hours Size Hours Hours Size Hours Hours
(SS) (WRH) (WSH) (8S) (WRH) (WSH) (88) (WRH) (WSH)
173 3 519 39 4 156 19 68 1,292
135 3 405 38 5 190 18 82 1,476
128 2 256 37 3 111 17 67 1,129
91 4 364 36 8 288 16 51 816
75 6 450 35 8 280 15 41 615
57 5 285 34 8 272 14 28 392
56 5 280 33 7 231 13 31 403
53 10 530 32 18 576 12 33 396
51 2 102 31 24 744 11 36 396
50 3 150 30 37 1,110 10 44 440
49 2 98 29 39 1,131 9 30 270
48 3 144 28 36 1,008 8 30 240
47 4 188 27 34 918 7 32 224
46 4 184 26 53 1,378 6 28 168
45 3 135 25 59 1,475 5 28 140
44 4 176 24 62 1,488 4 23 92
43 3 129 23 67 1,541 3 23 69
42 4 168 22 72 1,584 2 24 48
41 4 164 21 74 1,554 1 22 22
40 3 120 20 84 1,680 Totzi 1,500 31,200
#*Table 5 exhibits projected Weekly Room Hours and Weekly Student  will prove to be only moderately accurate. The adjustment for this

Hours by Section Size in greater detail than may be available in
many instances. Nevertheless, whethe: these data are available for
individual Section Sizes, as illustrated, or only by ranges of Jection
Sizes, the techniques in succeeding steps are essentially the same.
Further, it should be recognized that projected data such as these

i8

variance from these projected, values is accomplished procedurally in
Steps 4 and 5. In practice it must be understood that each projected
Section Size may be expected to deviaie from the projected values.

For ease of understanding and in order not to complicate subsequent
tables and calculations only single values are used in Table 5.
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2. Establish utilization rates for each Station Count as o matter of institutional policy.

Bb-Room Utilization Rates fRUR }
B-Station Occupancy Ratios (SOR)

These utilization rates are shown in Table 6.

TABLE 6

AS3UMED CrassrooM UTILIZATION RATES" FOR VARious StaTioNn COUNTS

) @ €) C)]

Station Assumed Room Assumed Station Assumed St,aticm'
Count Utilization Rate Occupancy Ratio Utilization Rate
(5C) (RUR) (SOR) (SUR)

#=(2)x(3)

201 and above 20 0.45
151 - 200 22 0.50
101 - 15¢ 22 0.50
91 - 100 26 0.55
81 - 90 26 0.55

76 - 80 26 0.55
71 - 75 28 0.60
66 - 70 28 0.60
61 - 65 28 0.60
56 - 60 28 0.60

51 - 55 ' 30 0.60
46 - 50 30 0.60
41 - 45 30 0.60
36 - 40 30 0.60
3] - 35 30 0.70
26 - 30 30 6.70
21 - 25 30 0.75
16 - 20 30 0.83

0.65

0.60
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*The utilization rates displayed in Table 6 are illustrative only and are not recommended
as standards.

3. Determine the required number of classiooms (R) by application of the Room
Utilization Rate (RUR) to the distribution of Weekly Room Hours (WRH) by
Secticn Size (SS).

Because Room Utilization Rates vary according to the magnitude of the Station
Counts, it is necessary to use tentativelv assumed Station Counts in determining the
required number of classrooms. First, the Station Count for the largest classroom
should be determined. Inspection of Table 5 indicates that the largest section is pro-
jected to be 173 students. It is important, particularly for small institutions and for
new institutions, to carefully consider the Station Count of the largest classroom. In
this exarnple, a classroom of 200 Stations was chosen because the college vras assured
that a sufficiently large assembly facility would be available for meetings of the total
student body (thus obviating the need for the largest classroom to serve that purpose)
and because the faculty believed a lecture Section larger than 200 was not desirable
academically (thus committing themselves to multiple Sections for any lecture course

in which the number of errollments exceeded 200).

The utilization assumptions enumerated in Table 6 indicate that the assumed Room
Utilization Rate for a classroom with 200 Stations is 22 hours per week. Thus in
Table 7 the first line of data can now be entered. One room (column 1) of ZGO
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20

Stations (column 2) has been tentatively assumed. Its Room Utilization Rate (from
column 2 of Table 6) is set at 22 hours per week (column 3). The largest projecte¢
Section Size is 173 (column 47; this value as well as the WRH (column 5} and WSH
(column 7) are brought forward from Table 5 (columns i, 2, and 3, respectively).
The WSH in column 7 are not nccessary to the determination of the number of rooms,
but they are included in Tabie 7 as a matter of convemence for the calculations in

Step 4.

After the first line of Table 7 is completed, the second line of data is entered by bring-
ing forward from Table 5 the next Section Size and its corresponding WRH and WSH.
Column 6 of Table 7 now needs to be considered. It is the accumulaticn of WRH
entered in column 5. Thus the six cumulative WRH on line 2 of column 6 represent
the three WRH on line 1, coiumn 5, plus the three WRH on line 2, column 5.

ata are brought forward from Table 5 until the cumulative WRH value in colamn 6
equals the assumed Room Utilization Rate in column 3. Equality indicates that the
room has been theoretically scheduled to its optimum rate and a new room is then

assumed.

Note thzt the assumed 22 hour RUR is reached at a Section Size of 57. In fact, the -
five WRH projected for a Section Size of 57 must be split between the largest room -
and the next largest room. Thus four WRH (or 228 WSH) are assigned to the
largest room to bring the cumulative WRH to 22 and the remaining one WRH is .
assigned to the next largest room. (The 228 WSH are simply the product of the -
Section Size of 57 and the four Weekly Room Hours.)

Note: In practice this split of four WRH .ir. a room of 200 Stations and one WRH in
a room of 100 Stations may be impractical because all five WRH may be associated
with a single course (or two courses with a 3 and 2 split).

accommodated in the second largest room. A rocm of 57 Stations would theoretically -
satisfy the need. However, as Table 7 indicates, a Station Count of 100 was tentatively
assumed.

The academic planners felt that the 200 Station Count room might not be appropriate
for Sections as small as 57 and 75 (and perhaps those of 91) which theoretically had
been assumed to be scheduled in that room. Furthermore, other institutional require- !
ments (faculty meetings, colloquia, extracurricular programs, etc.) suggested the need '
for a room with 100 Stations.

In a theoretical sense this decision calls into question the validity of the RUR for the
200 Station Count room being set at 22 hours. However, this kind of preciseness can |
lead to a never-ending, iterative process from which it is difficult to establish practical f
solutions. Two factors constitute the primary justification for the procedure illustrated -
here. First, there will be a considerable amount of variance from projected numbers -
when they cease to be projections and become the actua, Section Sizes, Weekly Room -
Hours, and Weekly Student Hours. Second, enrollment growth beyond the target year
set by the projections must be considered, particularly for rooms with large Station -
Counts. Jt is relatively easier to add a classroom of 40 Stations than it is to add 40
Stations to an existing room of 200, 100, or 60 Stations. As indicated above, a third
factor, noninstructional use, may also affect the Station Count decision for some of
the larger rooms.

As in the case of the 200 Station Count room, the Weekly Room Hours are accunin-
lated (column 6) until they reach the Room Utilization Rate assumed for rooms of -
100 Stations which in ‘this example is 26 hours per week (column 3). At this point :

,’- e x?
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a third room is assumed with a Station Count of 60. This process is repeated through-
ut Table 7 until all of the Section Sizes, Weckly Room Hours, and Weekly Student
Hours projected in Table 5 have been accounted for.

Table 7 illustrates the process for determining the required number of classrooms
using the most detailed procedure possible. The procedure implies that the assumed
RUR is the most important criterion; thus for each projected classroom the total
number of WRH equals the assumed RUR. In practice, both the level of detail and
the rigidity of the RUR assumptions may require modification.

It should also be noted that the only purpose of this analysis is to determine the re-
quired number of rooms. Thus the apparent assumption that 100 percent Station
utilization will occur in certain instances (for example, 1 WRH of 40 students in a
room of 40 seats, 33 WRH of 30 students in 2 rooms of 30 seats, etc.) is modified in
Steps 4 and 5, where the Station Utilization Rate is used to determine a finally assigned
Station Count for the rooms.

The detailed data of Table 7 are summarized in the first three columns of Table 8.

TABLE 7
DETERMINATION OF REQUIRED CLASSROOMS
(n () C3)‘f‘ C4)i (5)f (6) ( 7)f£
Tentatxvely Assumed Cumulative
Number Assumed Room o Weekly = Weekly Weekly
of Station Utilization Section Room Room Student
Rooms Count Rate Size Hours Hours Hours
(R) (SC) (RUR) (SS) (WRH) (CUMWRH) GVYSH)
1 200 22 173 3 3 519
135 3 6 405
128 2 : 8 256
91 4 : 12 364
75 6 18 450
57 4* 22 228
22 2,222
1 100 26 57 1* : 1 57*
56 5 6 280
53 10 16 530
51 2 18 102
50 3 _ 21 150
49 2 23 98
48 3 26 144
26 1,361 -
1 60 28 47 4 4 188
46 4 8 184
45 3 11 135
44 4 15 176
43 3 18 129
42 4 22 168
41 4 26 164
40 2 28 ~ 80
28 1,224

: *Note that the 5 WRH and 285 WSH for a SS of 57, as indicated in ‘Table 5, have been sub-
: divided between rooms with different Station Counts (200 and 100). Similar subdivisions are
. made throughout Table 7. An explanation of the reason for this is given in Step 3 of the
i text precedmg Table 7,

; tData in this column are from Table 6.

; Data in these columns are from Table 5.

21
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TaBLE 7 (continued)

Ty @ @)t

@i (5)t ©) Nt

) Tentatively  Assumed Cumulative

Number Assumed ~ Room ) Weekly Weekly Weekly

_of Station Utilization Section Room Room Student

Rooms Count Rate Size Hours Hours Hours
[R) (8C) (RUR) (8S) (WRH) (CUM WRH) (WSH)

1 .\ 30 40
39
38
37
36
35
34

1 40
5 156
10 190
13 111
21 288
29 280
30 “34
1,000
7 238
14 231
30 512
981
1 40 30 32 2 64
31 24 26 744
30 4 30 120
30 928
1 30 30 30 30 30 900
1 30 30 30 3 3 90
29 27 30 783
30 373
1 30 30 29 12 12 348
28 18 30 504
30 852
1 30 30 28 18 18 504
27 12 30 324
30 828
1 30 30 27 22 22 594
26 8 30 208
30 T80z,
30 30 26 30 30 780
1 30 30 26 15 15 390
25 15 30 375
730 765
1 30 30 25 30 30 750 |
1 30 30 25 14 14 350
24 16 30 384
| 30 734
1 30 30 24 30 30 720
1 30 30 24 16 16 384
23 _14 30 _322
30 706
1 30 30 23 30 30 690 |
1 30 30 23 23 23 529 |
22 7 30 _ 154
30 683 |

‘Mmmwm.mu

\w‘
[=2 S N ]
~

1 40 30 34
33
32

[N O}

L]

*Note that the 5 WRH and 285 WSH for a SS of 57, as indicated in Table 5, have been sub- !
divided between rooms with different Station Counts (200 and 100). Similar subdivisions are
made throughout Table 7, An explanation of the reason for this is given in Step 3 of the °
text preceding Table 7. , i

+Data in this column are from Table 6.

tData in these columns are from Table 5.
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TABLE 7 (EOﬂtiHUEd)

e)) (2) (B)T (4332 5t (6) Nt
o Tentatively Assumed B Cumulative
Number Assumed - Room Weekly Weekly Weekly
of Station Utilization Section Room Room Student
Rooms Count Rate Size Hours Hours Hours
R) (5C) (RUR) (85) (WRH) (CUM WRH) (WSH)
1 30 30 22 30 30 660
1 30 30 22 30 30 660
1 30 30 22 5 5 110
21 25 30 525
30 635
1 30 30 21 30 30 630
1 30 30 21 19 19 399
20 11 30 220
30 619
1 20 30 20 30 30 600
1 20 30 20 30 30 600
1 20 30 20 13 15 260
19 17 30 323
30 - 583
1 .. 20 30 19 30 30 570
1 20 30 19 21 21 399
18 9 30 162
30 - 561
1 20 30 18 30 30 540
1 20 30 18 30 30 540
1 20 30 18 13 13 234
17 17 30 289
30 T 523
1 20 30 17 30 30 510
1 20 30 17 20 20 340
16 10 30 160
30 500
1 20 30 16 30 30 480
1 20 30 16 11 11 176
15 19 30 285
30 461
1 20 30 15 22 22 330
14 8 30 112
30 - 442
1 20 30 14 20 20 280
13 10 30 130
30 - 410
1 20 30 13 21 21 273
12 _9 30 108
30 381

: *tha that the 5 WRH and 285 WSH for a SS Df 57 as mdmated in Table 5, have bzen sub-

. divided between rooms with different Station Counts (200 and 100). Sxmhar subdivisions are
made throughout Table 7. An explanation of the reason for this is given in Step 3 of the
text precedmg Table 7.

! +Data in this column are from Table 6.

© 1Data in these columns are from Table 5.
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TarLE 7 (continued)

¢)) (2) 3T @i 3 (6) (M1

, Tentatively  Assumed Cumulative
Number Assumed Room , Weekly Weekly Weekly
of Station Ultilization Section Room Room Student
Rooms Count Rate Size Hours Hours Hours
(R) (SC) {(RUR) (85) (WRH) (CUM WRH) (WSH)

1 20 30 12 24 24 288
11 6 30 66
730 354

1 20 30 11 30 30 330
1 10 32 10 32 32 320

1 10 32 10 12 12 120
9 20 32 180

1 10 32 7 8 g 56

23 92 i
32 27

14 42
18 36

22 28 22

*Note that the 5§ WRH and 285 WSH for a SS of 57, as indicated in Table 5, have been sub-
divided between rooms with different Station Counts (200 and 100). Similar subdivisions are
made throughout Table 7. An explanation of the reason for this is given in Step 3 of the
‘text preceding Table 7. )

+Data in this column are from Table 6.

1Data in these columns are from Table 5.

4. Calculate the required Station Count (SC) by adjusting the tentatively assumed
Station Count (SC) by application of the assumed Station Utilization Rate (SUR).

These calculations até shown in Table 8.

The first three columns of Table 8 are summarized from Table 7, the fourth
column is taken from Table 6. The last two columns are calculated as shown.
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TABLE 8

ADJUSTMENT OF TENTATIVELY ASSUMED CLASSROOM STATION COUNTS

1) (2) 3) )] (5) 6)
7 , Tentatively
Number Assumed Weekly Station Number Calculated
of Station Student Utilization of Station
Rooms Count Hours Rate Stations Count
R) (5C) (WSH) (SUR) ™) (SC)

G)=3)+@4)  ©6)=06)+(1)

200 2,222 11.0 202 202
100 1,361 14.3 95 95
60 1,224 16.8 73 73
40 3.008 18.0 167 56
3 13,287 21.0 633 35
20% 8,385 25.0 335 19%
10 1,713 19.2 89 10

o
Lim N e P e ‘
R
<

Total 50 N/A 31,200 N/A 1,594 N/A

*Note that the calculated Station Count 19 is smaller than the tentatively assumed Station
Count 20. This discrepancy is corrected in the next step by making the finally assigned Station
Count 20, thereby obviating the need to make adjustments and reiterate the calculations in
Step 3.

5. Assign the final Station Counts {SC) and check the Weekly Student Hour capacity
(WSH.,) of the proposed distribution of classrooms.

The data are presented in Tabie 9.

The first column of Tabie 9 is brought forward from column 1 of Table 8. The
second column of Table 9 represents an arbitrary rounding (to modular numbers)
of column 6 in Table 8. The third column is the mathematical product of the first
two. The feurth column is taken from column 4 of Table 6. The fifth column is
the mathematical product of the third and fourth columns (WSH, = N X SUR).
The sixth column is summarized from Table 7 and is identical to the third column
of Tabhle 8.

TABLE 9

FINALLY ASSIGNED STATION CoUNTS AND WEEKLY STUDENT HoOUR CApPACITIES OF CLASSROOMS

(1) @) 3) ) ) )

Finally , rinally Tentatively
Number Assigned Station Assigned Assumed
of Station Total Utilization Station Station
Rooms Count Stations Rate Count Count
(R) (8C) N) (SUR) (WSH) (WSH,)

(3)=(1)x(2) (5)=03)x(4)

1 200 200 11.0 2,200 2,222

1 100 100 14.3 1,430 1,361

1 75 75 16.8 1,260 1,224

3 55 165 18.0 2,970 3,008

18 35 630 21.0 13,230 13,287

17 20 340 25.0 8,500 8,385

9 10 90 19.2 1,728 1,713

" Total 50 N/A 1,600 N/A 31,318 31,200




Classroom/ Detailed/ Projection/New/Example
6. Determine the design criteria, establish the need for classroom service areas, and
calculate the required Assignable Square Feet (ASF).
These data are tabulated in Table 10.

TasLE 10

REQUIRED ASSIGNABLE SQUARE FEET IN CLASSROOMS AND CLASSROOM SERVICE

(1 ) (3) € (5) (6) )

Finally ,
Assigned Number Assignable Assignable Total
Classroom Station ~of Square Feet Square Feet Total Assignable

Type Count Rooms per Station* per Room Stations Square Feet
(5C) &) (ASE/HN) (ASF/R) (N) (ASF)

G)=2x@) (O=@x3) N=Cx(E)

Lecture 200
Lecture 100
General Purpose 75
General Purpose 55
General Purpose 35
Seminar 35
Seminar 20
Seminar 10

10 2,000 200 2,000
12 1,200 100 1,200
14 1,050 75 1,050
14 770 165 2,310
16 560 315 5,040
20 700 315 6,300
25 500 340 8,500
25 250 90 2,250

e
B ] B b ek i ok

- Subtotals N/A 50 N/A N/A 1,600 28,650

Projection Room M/A 1 N/A N/A N/A 150

28,800

Total N/A 51 N/A N/A 1,600
*The Assignable Square Feet per Station in Table 10 are illustrative only and are not recom:
mended as standards. .
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Classroom/Detailed/ Projection/Existing/ Discussion

Section 2.1.3

Detailed Method
PROJECTION OF CLASSROOM REQUIREMENTS FOR AM EXISTING INSTITUTION

DISCUSSION

B~ Additional number of classrooms (R) required DATA TO BE DETERMINED
P=Station Count (SC) for each additional classroom

P~ Assignable Square Feet (ASF) for each additional classroom

B~ Assignable Square Feet (ASF) for additional classroom service facilities

B> Projected classroom Weekly Room Hours (WRH) distributed by Section Size PROGRAM DATA REQUIRED
(SS)

B-Projected classroom Weekly Student Hours (WSH) distributed by Scction Size
(SS)

These distributions are derived from projected course enrollments distributed by class-
room Section Size and number of classroom hours of instruction required per Section.

B-Number of existing classrooms (R) FACILITIES DATA REQUIRED
P=Station Count (SC) in each existing classroom

B~ Assignable Square Feet (ASF) in each existing <lassrcom

P Assignable Square Feet (ASF) in existing classroom service facilities

If the evaluation includes an assessment of the capability of existing classrooms to ac- ADDITIONAL FACILITIES DATA
commodate additional Stations or the desirability of reducing the Station Count (SC),
then these data may be helpful.

= Information on type of furniture

P Floor plans for each room and/or

P-Schematic drawings of typical furniture arrangements, either drawn to scale or
showing essential dimensions

B-Room Utilization Rates (RUR) UTILIZATION ASSUMPTIONS
B-Station Occupancy Ratios (SOR) REQUIRED
P Numbers of Assignable Square Feet per Station (ASF/N)

1. Obtain the curricular program data from the program planning procedure (dis- PROCEDURE
cussed in Manual Six).

p-Weekly Room Hours (WRH) by Section Size (SS)
b-Weekly Stude.it Hours (WSH) by Section Size (SS) 1

2. Establish utilization rates (for each Station Count) as a matter of institutional
policy.

B-Room Ulilization Rate (RUR) _ :
-Station Occupancy Ratio (SOR) , | |
27 ’
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Classroom/Detailed/ Projection/Existing/ Discussion

3. Determine the required number of classrooms (R) by application of the Room
Utilization Rate (RUR) to the distribution of Weekly Room Hours (WRH) b+
Section Size (SS).

Inspection of the distribution of projected Weekly Room Hours (WRH) by Sec-
tion Size (5S) provides the basis for determining a tentative Station Count distri-
bution. For example, the Station Count of the largest room must be at least equal
to the largest projected Section Size. It may be assumed that smaller Sections will
be scheduled in that room up to the level of its Room Utilization Rate. For
academic or other reasons, some of the smaller Sections may not be appropriate
to the largest room. In this case, the Station Count of the next to the largest room
may be placed at a higher value than actually is required by the distribution of
Weekly Room Hours by Section Size. '

Other restrictions may be placed on the distribation of Station Counts, if only for
computational convenience. For example, it may be assumed that Station Counts
will be in multiples of 10 (or 5 or any set of numbers).

After the distribution of tentative Station Counts is determined, the number of
rooms for each tentative Station Count is calculated. This is accomplished by the |
successive accumulation of Weekly Room Hours up to the level of the Room
Utilizatior. Rate in Step 2 for a room of that Station Count. After that room has
been theoretically scheduled to its full utilization rate, another room is assumed. -
When the accumulation of Weekly Room Hours for that room meets the full utili- -
zation rate for that room, another room is assumed to be needed. The process con- .
tinues until all Weekly Room Hours are theoretically accommodated in rooms
appropriate to the Section Size at which the Weekly Room Hours occur. The final
result is a distribution of the number of rooms among the various tentatively -
assumed Station Counts.

4. Calculate the required Station Counts (SC) by adjusting the tentatively assumec
Station Counts by application of the assumed Station Utilization Rates (SUR).
The distribution of rooms by Station Count (SC) which resulted from the calcu- -
Jations in Step 3 is based on the assumption that absolute scheduling flexibility is -
possibie. Because such flexibility is not possible, it is necessary to adjust the !
tentatively assumed Station Counts to the assumed Station Utilization Rate (SUR). :

The adjustment is accomplished by dividing the number of projected Weekly -
Student Hours (WSH) at each tentatively assumed Station Count (SC) by the
assumed Station Utilization Rate (SUR) for that Station Count. The results of |
this division give the total number of Stations required for rooms of that tentatively -
assumed Station Count (SC). The calculated Station Count is the calculated
number of Stations divided by the number of rooms (determined in Step 3). 3

Note: Calculated Station Counts may be larger, smaller, or the same as the tenta- |
tively assumed Station Counts. In making the adjustments in Step 5 below it is:
particularly important to take note of any calculated Station Counts which are!
smaller than the tentatively assumed Station Counts. Unless these calculated 3
Station Counts are increased to their originally assumed level, the calculations in:
Step 3 (determination of the number of rooms) are invalidated. \
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Assign the final Station Counts (SC) and check the Weekly Student Hour capacity
(WSH,) of the proposed distribution of classrooms.

The calculated Station Counts (SC) in Step 4 are uneven, nonraodular numbers.
These are modified generally to create a set of modular numbers appropriate to
classroom design considerations.

Because the Station Utilization Rate (SUR) in Step 4 was applied to tentatively
assumed Station Counts, it m st now be applied to the finally assigned Station
Counts. Mulitiplication of the appropriate Station Utilization Rate by the total
number of Stations in all rooms of each Station Count provides the number of
Weekly Student Hours all rooms of each Station Count will accommodate. The
total WSH should be approximately equal to the total projected WSH, and the
subtotals of WSH for rooms of each finally assigned Station Count should be
approximately equal to the sum of the WSH for each tentatively assumed Station
Count. .

Note: In practice it may be necessary to repeat Steps 3, 4, and 5 one or more
times using other tentative Staiion Counts (and/or utilization criteria) if the as-
signed Station Counts of Step 5 yield a WSH capacity incompatible with the WSH
data established in Step 1.

Determine the design criteria, establish the need for classroom service areas, and
calculate the required Assignable Square Feet (ASF).

Decisions must be made concerning which rooms will be lecture rooms, which
will be general purpose classrocms, and whici: will be seminar rooms. For each
of these, the type of seating must be considered. All of these determinations help
to fix the number of Assignable Square Feet per Station (ASF/N) which must be
allowed. Multiplication of that value by the number of Stations provides an esti-
mate of ‘Assignable Square Feet required for each room. Section 2.4. of this
manual lists some unit floor area criteria which vary by Station Count as well as
by the type of seating.

Classroom service space, which includes such rooms as projection booths, lecture
room preparation, storage areas, and so on, typically is determined by an analysis
of the specific needs for such facilities (rather than as a percentage or other nu-
merical function of classroom space).

Compare the existing and projected numbers of classrooms (R) and Stations (N)
to determine the required numbers of additional rooms and Stations.

In some instances, an “excess” of classrooms of certain Station Counts may exist

on the basis of projected data. Two courses of action are possible. One is to
continue to use the classrooms at their present Station Count. This lowers the
Station Occupancy Ratio below assumed levels. The other is to modify the number
of Stations, either by removal of seats or by remodeling the space, so that rooms
of the desirable Station Count and Assignable Square Feet are created.

In practice the resulting distribution of additional classrooms may not constitute a
set of rooms which an institution would want an architect to design in a single
building. Considerations of this kind involving space management and building
prograrnmmg are important complex problems which are deemed to be beyond the

purview of this manual.

29
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Classroom/Detailed/Projection/Existing/ Discussion

8. Determine the additional number of classrooms (R) required, the Station Count
(SC) for each room, and the Assignable Square Feet (ASF).

COMMENTS ON THE See Comments on the Procedure in the previous discussion of new institutions, Section
PROCEDURE 2.1.2.

Note also that the procedure outlined above makes no assumption about the quality
of the existing classroom facilities. If some of the existing classroom space is of such
poor quality that it will be abandoned or converted to other uses between the present
time and the point in time to which the projected program data apply, then the “exist-
ing” facilities assumed in Step 7 should be adjusted to reflect only the classrooms which :
will st... exist at the time assumed as the target year for the projected program data.

'7'7




Classroom/Detailed/ Projection /Existing/ Example

ction 2.1.3

Se
Detailed Method

PROJECTION OF CLASSROOM REQUIREMENTS FOR AN

EXAMPLE

P Additional number of classrooms (R) required

B=Station Count (SC) for each additional classroom

P Assignable Square Feet (ASF) for each additional classroom

P Assignable Square Feet (ASF) for additional classroom service facilities

1. Obtain the curricular program data from the program planning procedure (dis-
cussed in Manual Six).

Weekly Room Hours (WRH) by Section Size (SS)
B-Weekly Student Hours (WSH) by Section Size (5S)

These data are tabulated in Table 11.

TasrLe 11

PROJECTED
BY SECTION SIZE*

EXISTING INSTITUTION

DATA TO BE DETERMINED

PROCEDURE

WEEKLY RooM Hours AND WEEKLY STUDENT Hours N CLASSROOMS

1) 2) 3) 1) (2) (3) ) @ 3)
) Weekly Weekly . Weekly Weekly Weekly Weekly
Section Room Student Section Room Student Section Room Student
Size Hours Hours Size Hours Hours Size Hours Hours
(85) (WRH) (WSH) (S5} (WRH J (WSH) (85) (WRH) (W SH)
173 3 519 39 4 156 19 68 1,292
135 3 405 38 5 190 18 82 14’76
128 2 256 37 3 111 17 67 1,139
91 4 364 36 8 288 16 51 816
75 6 450 35 8 280 15 41 615
57 5 285 34 8 272 14 28 392
56 5 280 33 7 231 13 31 403
53 10 530 32 18 576 12 33 396
51 2 102 31 24 744 11 36 396
50 3 150 30 37 1,110 10 44 440
49 2 98 29 39 1,131 9 30 270
48 3 144 28 36 1,008 8 30 240
47 4 188 27 34 918 7 32 224
46 4 184 26 53 1,378 6 28 168
45 3 135 25 59 1,475 5 28 140
44 4 176 24 62 1,488 4 23 92
43 3 129 23 67 1,541 3 23 69
42 4 168 22 72 1,584 2 24 48
41 4 164 21 74 1,554 1 22 s 22
40 3 120 20 84 1,680 Total 1,500 31,200

prove to be only moderately accurate. The adjustment for this vari-
ance from these projected values is acco:nplished procedurally in Steps
4 and 5. In practice it must be understood that each projected Section
Size may be expected to deviate from the projected values, For ease
of understanding and in order not to comphcate subsequent tables and

calculations only single values are used in Table 11.

*Table 11 exhibits prmecte:ﬂ Weekly Room Hours and Weekly Studgnt

Hours by Section Size in greater detail than may be available in
many instances. Nevertheless, whether these data are available for
individual Section Sizes, as illustrated, or only by ranges of Section
Sizes, the techniques in succeedmg sters are essentially the same.

Further it should be recognized that projected data such as these will
31
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32

2. Establish utilization rates for each Station Count as a matter of institutional policy.

B-Room Utilization Rates (RUR)
Station Occupancy Ratios (SOR)

These utilization rates are shown in Table 12.

TaBLE 12
AsSUMED CLASSROOM UTILIZATION RATES* FOR VaRious STATION COUNTS

(1) 2 3) €Y

Assumed Station Assumed Station
Occupancy Ratio Utilization Rate
(SOR) (SUR)

@=@2)x(3)

' Station Assimed Room
Count Utilization Rate
(5C) (RUR)

201 and above 20 0.45

151 - 200 22 0.50
101 - 150 22 0.50
91 - 100 26 0.55
81 - 90 26
76 - 80 26
71 - 75 28
56 - 70 28
61 - 65 ' 28
56 - 60 28

51 - 55 30
46 - 50 30
41 - 45 30
36 - 40 30
31 - 35 30
26 - 30 30
21 - 25 30
16 - 20 30
11 - 15 32
1-10 32
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*The utilization rates displayed in Table 12 are illustrative only and are not recommend-
ed as standards. :

Determine the required number of classrooms (R) by application of the Room

Utilization Rate (RUR) to the distribution of Weekly Room Hours (WRH) by

Section Size (SS).

Because Room Utilization Rates vary according to the magnitude of the Station |

Counts, it is necessary to use tentatively assumed Station Counts i determining

the required number of classrooms. First, the Station Count for the largest class-

* room should be determined. Inspection of Table 11 indicates that the largest

Section is projected to be 173 students. It is important, particularly for a small

institution, to carefully consider the Station Count of the largest classroom. In this
example, a classroom of 200 Stations was chosen because the college had-a suf-
ficiently large assembly facility available for meetings of the total student body
(thus obviating the need for the largest classroom to serve that purpose) and be-
cause the faculty believed a lecture Section larger than 200 was not ‘desirable
academically (thus committing themselves to multiple lecture Sections for any

lecture course exceeding 200 enrollments).

The utilization assumptions enumerated in Table 12 indicate that .the assumed
Room Utilization Rate for a classroom with 200 Stations is 22 hours per week.
Thus in Table 13 the first line of data can now be entered. One room (column 1)

T
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of 200 Stations (column 2) has been tentatively assumed. Its Room Ultilization
Rate (from column 2 of Table 12) is set at 22 hours per week (column 3). The
largest projected Section Size is 173 (column 4); this value as well as the WRH
(column 5) and WSH (column 7) are brought forward from Table 11 (columns
1, 2, and 3, respectively). The WSH in column 7 are not necessary to the de-

termination of the number of rooms, but they are included in Table 13 as a matter
of convenience for the calculations in Step 4.

After the first line of Table 13 is completed, the second line of data is entered by
bringing forward from Table 11 the next Section Size and its corresponding WRH
and WSH. Column 6 of Table 13 now needs to be considered. It is the accumu-
lation of WRH entered in column 5. Thus the six cumulative WRH on line 2 of
column 6 represent the three WRH on line 1, column 5, plus u.e three WRH on
line 2, column 5.

Data are brought forward from Table 11 until the cumulative WRH (column 6)
equals the assumed Room Ultilization Rate in column 3, which indicates that the
room has been theoretically scheduled to its optimum rate and a new room is then
assumed.

Note that the assumed 22 hour RUR is reached at the Section Size of 57. In fact,
the 5 WRH projected for a Section Size of 57 must be split between the largest
room and the next largest room. Thus 4 WRH (or 228 WSH) are assigned to
the largest room to bring the cumulative WRH to 22 and the remaining 1 WRH is
assigned to the next largest room. (The 228 WSH are simply the product of the
Section Size of 57 and the 4 Weekly Room Hours.)

Note: In practice this split of 4 WRH in a room of 200 Stations and { WRH in
a room of 100 Stations may be impractical because all 5 WRH may be associated
with a single course (or two courses with a 3 and 2 split).

There now remain 1 WRH and 57 WSH (Section Size of 57 times 1 WRH) to
be accommodated in the second largest room. A room of 57 Stations would
theoretically satisfy the need. However, as Table 13 indicates, a Station Count of
100 was tentatively assumed.

The academic planners felt that the 200 Station Count room might not be appro-

retically had been assumed to be scheduled in that room. Furthermore, other in-
stitutional requirements (faculty meetings, colloquia, extracurricular programs,
etc.) suggested the need for a room with 100 Stations.

In a theoretical sense this decision calls into question the validity of the RUR for
the 200 Station Count room being set at 22 hours. However, this kind of precise-
ness can lead to a never-ending iterative process from which it is difficult to estab-
lish practical solutions. Two factors constitute the primary justification for the
procedure illustrated here. First, there will be a considerable amount of variance
from projected numbers when they cease to be projections and become the actual
Section SiZes, Weekly Room Hours, and Weekly Student Hours. Second, enroll-
ment growth beyond the target year set by the projections must be considered,
particularly for rooms with large Station Counts. It is relatively easier to add a
classroom of 40 Stations than it is to add 40 Stations to an existing room of 200,
100, or 60 Stations. As indicated above, a third factor, noninstructional use, may
also affect the Station Count decision for some of the larger rooms.

As in the case of the 200 Station Count room, the Weekly Room Hours are ac-

cumulated (column 6) until they reach the Room Utilization Rate assumed for
rooms of 100 Stations, which in this example is 26 hours per week (column 3).
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At this point a third room is assumed with a Station Count of 60. This process }
is repeated throughout Table 13 antil all of the Section Sizes, Weekly Room
Hours, and Weekly Student Hours projected in Table 11 have been accounted for.

Table 13 illustrates the process of determining the required number of classrooms
using the most detailed procedure possible. The procedure implies that the as-
sumed RUR is the most important criterion; thus for each projected classroom .
the total number of WRH equals the assumed RUR. In practice, both the level
of detail and the rigidity of the RUR assumption may require modification.

It should also be noted that the only purpose of this analysis is to determine the
required number of rooms. Thus the apparent assumption that 100 percent Station -
utilization will occur in certain instances (for example, 1 WRH of 40 students in
a room of 40 seats, 33 WRH of 30 students in 2 rooms of 30 seats, etc.) is modi-
fied in Steps 4 and 5 below, where the Station Utilization Rate is used to determine

a finally assigned Station Count for the rooms.
The detailed data of Table 13 are summarized in the first three columns of T able
14.
TABLE 13 ;
DETERMINATION OF REQUIRED CLASSROOMS
(1) (2 €)h) (€Y ()} ()] Mi
- - . - - — — - — e — — e i

Tentatively Assumed Cumulative

Number Assumed Room o Weekly Weekly Weekly
of Station Utilization Section Room Room Student
Rooms Count Rate Size Hours  Hours  Hours !
(R) (8C) (RUR) (8S) (WRH) (CUMWRH) (WSH) ,

3 519 |
6 405 |
8 256
] 364
18 450
_228*%
2,222

57+
6 280
16 530

X 102
21 150
23 98
26 184

1,361

4 188
8 184
11 135
: 176
18 129
22 168 |
26 164
28 80
1,224

1 200 22 173
135
128
91
75
57

-h*m‘hmwm
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1 100 26 57
56
53
51
50
49
48

=
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1 60 28 47
46
45
44
43
42
41
40

|

I
o

*Note that the 5 WRH and 285 WSH for a SS of 57, as indicated in Table 11, have been sub-
divided between rooms with different Station Counts (200 and 100). Similar subdivisions are
made throughout Table 13. An explanation of the reason for this is given in. Step 3 of the
text preceding Table 13. ) A

+Data in this column are from Table 12.

tData in these columns are from Table 11.
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TABLE 13 (continued)

1) ) (3)‘}‘ (4)i (6)} ® Nk
7 Tentatively Assurned B Cumulative
Number Assumed Room Weekly Weekly Weekly
of Station Utilization Section Room Room Student
Rooms Count Rate Size Hours Hours Hours
®) (SC) (RUR) (8S) (WRH) \CZUM WRH) (‘WSH)
1 40 30 490 1 1 40
39 4 5 156
38 5 i 19¢
37 3 13 111
36 8 21 288
35 8 29 280
34 1 30 34
30 1,099
1 40 n 34 7 7 238
33 7 14 231
32 16 30 512
30 T 981
1 40 30 32 2 2 64
31 24 26 744
30 4 30 120
30 928
1 30 30 30 30 30 960
1 30 30 30 3 3 90
29 27 30 783
30 873
1 30 30 29 12 12 348
28 18 30 - 504
30 852
1 30 30 28 18 18 504
27 12 30 324
30 - 828
1 30 30 27 22 22 594
26 8 30 208
30 802
1 30 30 26 30 30 780
1 30 30 26 15 15 390
25 15 30 - 375
30 - 765
1 30 30 25 30 30 750
1 30 30 25 14 14 350
24 16 30 - 384
30 734
1 30 30 24 30 30 720
1 30 30 24 16 16 384
23 14 30 - 322
. 30 - 706
1 30 30 23 30 30 690
1 30 30 23 23 23 529
) 22 1 30 154
30 683

*Nate that the 5 WRH and 285 WSH for a S5 of 57 as mdu:ated in Tabls 5, have been sub-
divided between rooms with different Station Cmmts (200 and 100). Su:mlar subdivisions are
made throughout Table 7. An explanation of the reason for this is given in Step 3 of the
text preceding Table 7.

fData in this column are from Table 6.

iData in these columns are from Table 5.
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TABLE 13 (continued)

1) 2 )y @i (53 (6) D%

, Tentatively Assumed N Cumulative
Number Assumed ~ Room ) Weekly Weekly Weekly
~of Station Utilization Section Room Room Student
Rooms Count Rate Size Hours ~ Hours =~ Hours

R) (8C) (RUR) 8S) (WRH) (CUM WRH) (W5H)
30 30 22 30 30 660
30 30 22 30 30 660

30 30 22 5 5 110
21 25 30 525

30 635
1 30 30 21 30 30 630
1 30 30 21 19 19 399
20 11 30 220

30 619
1 20 30 20 30 30 600
1 20 30 20 30 30 600

1 20 30 20 13 13 260
19 17 30 323

30 583
1 20 30 19 30 30 570
1 20 30 19 21 21 399
18 ° 30 162
‘- 30 561
1 20 30 18 30 30 540

i 20 30 18 39 30 540

1 20 30 18 13 13 234
17 17 30 289

30 523

1 20 30 17 30 30 510

1 20 30 17 20 20 340
16 10 30 160
30 500
1 20 30 16 30 30 480
1 20 30 16 11 11 176
15 19 30 285
0 461
1 20 30 15 22 22 330
14 8 30 112
30 - ~442
1 20 30 14 20 20 280
13 10 30 130
30 410
1 20 30 13 21 21 273
12 9 30 108
30 T

g\hte tliiétit?hé 5 WRH and 285 WSH for a SS of 57, as indicated in Table 5, have been sub-

(]

T

divided between rooms with different Station Counts (200 and 100). Similar subdivisions are ¢
made throughout Table 7. An explanation of the reason for this is given in Step 3 of the
text preceding Table 7. . -

+Data in this column are from Table 6.

{Data in these columns are from Table 3.
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TABLE 13 (Eantinued)

M (2) 3t (4)5F (9t (6) M¥
Tentatively Assumed ) Cumulative ,
Number Assumed Room ) Weekly Weekly Weekly
of Station Utilization Section Room Room Student
Rooms Count Rauie Size Hours Hours Hours
(R) (8C) (RUR) (85) (WRH) (CUM WRH) (WSH)
1 20 30 12 24 24 288
11 _ 6 30 66
30 354
1 20 30 11 30 30 330
1 10 32 10 32 32 320
1 10 32 10 12 12 120
9 20 32 180
32 300
1 10 32 9 10 10 90
8 22 32 - 176
32 266
1 10 32 8 8 8 64
7 24 32 - 168
32 232
1 10 32 7 8 8 56
6 24 32 - 144
32 - 200
1 10 32 6 4 4 24
5 28 32 140
7 32 164
1 10 32 4 23 23 92
3 9 32 27
_ 32 119
1 10 32 3 - 14 14 42
2 18 18 36
32 T8
1 10 32 2 6 6 12
1 22 28 22
28 - 34

E*Nol:e that the 5 WRH and 285 WSH for a S8 of 57, as indicated in Table 5, have been sub-
divided between rooms W1th different Station Counts (200 and 100), Similar subdivisions are
made throughout Table 7. An explanation of the reason for this is given in Step 3 of the
text precedmg Table 7

TData i in this column are from Table 6.

:I.Data in these columns are from Table 3.

4. Calculate the required Station Count (SC) by adjusting the tentatively assumed
Station Count (SC) by application of the assumed Station Utilization Rate (SUR).

These calculatmns are shown in Table 14.

The first three columns of Table 14 are summarized from Table 13, the fourth
column is taken from Table 12. The last two columns are calculated as shown.
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TABLE i4
ADJUSTMENT OF TENTATIVELY ASSUMED CLASSRGGM STAT'DH COUNTS
(1) ) (3) 4) &) (6)
Tentatively - , -
Number Assumed Weekly Station Number Calculated
of Station Student Utilization of Station
Rooms Count Hours Rate Stations Count
R) (5C) (WSH) (SUR) (N) (5C)
(5)3(3)%(4) (S)E(S) (1)
1 200 2,222 11.0 202 202
1 100 1,361 14.3 95 95
1 60 1,224 16.8 73 73
3 40 3,008 1£.0 167 56
18 30 13,287 21.0 633 : 35
17 20% 8,385 25.0 335 19%
9 10 1 ,713 19.2 89 10
Total 50 N/A 31,200 N/A 1 594 N/A

*Note that the zalzulated Station Count 19 is srnal]er ‘than the tentatively assurﬂed “statlfm
Count 20. This discrepancy is corrected in the next step by making the finally assigned Station
gount 20, thereby obviating the need to make adjustments and reiterate the calculations in

tep 3

5. Assign the final Station Counts (SC) and check the Weekly Student Hour capacity
(WSH,) of the proposed distribution of classrooms.

The data are presented in Table 15.

The ﬁrst column of Table 15 is brought forward frorn column 1 of Table 14,7 The

is the mathematlcal product of t,ﬂe thlrd and fourth columns (WSH = N X SUR)Q
The sixth column is summarized from Table 13 and is identical to the third column
of Table 14.

TaBLE 15
FINALLY ASSIGNED STATIDN COUNTS AND WEEKLY ST‘UDENT HDUR CAPACITIES OF CLASSROOMS
(1) (2) (3) “ 0 (6)
' Weekly Student Hour
Capacity Based Upon:
Finally ) Finally . Tentatively
Number Assigned , Station Assigned Assumed
of Station Total Utilization =  Station Station
Rooms Count Stations Rate Count Count
R) (50 N) (SUR) - (WSH,) (WSH,)
(3) (1)?{(2) ®)= (3)!((4)
1 200 200 11.0 2,200 2,222
1 100 100 14.3 1,430 1,361
1 75 75 16.8 1,260 1,224
3 55 165 18.0 2,970 3,008
18 35 630 21.0 13,230 13,287
i7 20 340 25.0 8,500 8,385
9 10 90 19.2 1,728 1,713
Total 50 N/A 1,600 N/A 31,318 31,200

by,
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Classroom/Detailed/ Projection /Existing/ Example

6. Determine the design criteria, establish the need for classroom service areas, and
calculate the required Assignable Square Feet (ASF).

These data are tabulated in Table 16.

TABLE 16
REQUIRED ASSIGNABLE SQUAKE FEET IN CLASSROOMS AND CLASSROOM SERVICE

(i) (2) €)] 4) (5) ®) Q)
Finally , , )
Assigned Number Assignable Assignable Total
Classroom Station ~of Square Feet Square Feet Total Assignable

Type Count Rooms per Station* per Room Stations  Square Feet
(SC) R) (ASF/N) (ASF/R) (N) (ASF)

B)=@)x@4) ©)=2)x(3) (N=0C)x(5)
Lecture 200 1 10 2,000 200 2,000
Lecture 100 1 i2 1,200 100 1,200
General Purpose 75 1 14 1,050 75 1,050
General Purpose 35 3 14 770 165 2,310
General Purpose 35 9 16 560 315 5,040
Seminar 35 9 20 700 315 6,300
Seminar 20 17 25 500 340 8,500
Seminar 10 9 25 250 920 2,250
Subtotals N/A 50 N/A N/A 1,600 28,650
Projection Room N/A 1 N/A N/A N/A 150
Total N/A 51 N/A N/A 1,600 28,800

“The Assignable Square Feet per Station in Table 16 are illustrative only and are not recom-
mended as standards.

7. Compare the existing and projected numbers of classrooms (R) and Stations (N)
to determine the required numbers of additional rooms and Stations.

TaBLE 17
REQUIRED ADDITIONAL CLASSROOMS AND STATIONS

1 2) (3) @ 6)) (6) )]
Station Number of Rooms (R) I Number of Stations (N)
Count Projected Existing* Required Projected Existing* Required

(4)=(2)—(3) 7)=(5)—(6)

200 1 1 0 200 200 0

100 1 1 0 100 100 0

75 1 1 0 75 75 0

55 3 3 0 165 165 0

35 9 4 5 315 140 . 175

35 9 6 3 315 210 105

20 17 17. 0 340 340 0

10 9 7 2 20 70 20
Total 50 40 10 1,600 1,300 300

*Note that in practice “existing” facilities may need to be adjusted to reflect the future
abandonment of currently used classroom space.
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COMMENTS ON THE
PROCEDURE

8. Determine the additional number of classrooms (R) required, the Station Count
(SC) in each room, and the Assignable Square Feet (ASF).

The required additional classroom facilities are summarized in Table 18.

TABLE 18
REQUIRED ADDITIONAL CLASSROOM FACILITIES

€y 2) (3) “) 5) (6) )
B ) Number Assignable Assignable Total
Classroom Station ~ of Square Feet. Square Feet Total Assignable
Type Count Rooms  per Station  per Room Stations Sqnare Feet
(8C) (R) (ASF/N)  (ASF/R) ™) (ASF)
5= (2):{(4) (6)= (2)3(3) (7) =(5 )X(3)*
Classroom 35 5 16 560 175 2, BDO
Seminar 35 3 20 700 105 2,100
Seminar 10 2 25 250 20 500
Total N/A 10 N/A N/A 300 5,400
Classroom . - , ,
Service N/ A N/A N/A N/A N/A None

*Also (7)= (4\ x (6)

Note that this example makes no assumption about the quality of the existing class-

room facilities. If some of the existing classroom space is of such poor quality that it

will be abandoned or converted to other uses between the present time and the point

in time to which the project or program data apply, then the “existing” facilities as-
sumed in Step 7 should be adjusted to reflect only the classrooms which will still exist -

at the time assumed as the target year for the projected program data.
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Section 2.2,

CLASSROOM

General Method A

General planning methods such as those described in the succeeding pages can be very
useful. They can also be misused easily and thercfore may be dangerous in the hands
of the novice. The limitations of these general planning methods are so severe that
their use should be restricted to those institutions which can monitor constantly the
validity of the assumptions involved. When such validity can be assured, general
planning methods serve as adequate rule-of-thumb estimates of overall classroom re-
quirements. If, however, the application of general planning methods results in a
decision to add, alter, or abandon existing classrooms, then these general estimates
must be substantiated by a complete analysis as outlined in the preceding Detailed
Method section.

General Method A relies entirely on averages and yields only total numbers, It does
not indicate the interrelationship of these numbers. For example, it does not indicate
how many classrooms of various Station Counts and corresponding numbers of Assign-
able Square Feet in each should be available. It assumes an Average Room Utilization
Rate for all classrooms and an Average Station Occupancy Ratio for all Stations. In
the evaluation of existing space it yields only the total Weekly Room Hour and total
Weekly Student Hour capacity of existing classrooms; for projections of classroom
requirements in a new institution it provides only the total numbers of rooms, Stations,
and Assignable Square Feet; for projections of classroom requirements in an existing
institution it provides only the total additional number of rooms, Stations, and Assign-
able Square Feet.
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Classroom/General A /Evaluation/Discussion

Section 2.2.1

General Method A

DISCUSSION

DATA TO BE DETERMINED Total number of

»Weekly Student Hours (WSH)
which existing classrooms can accommodate

PROGRAM DATA REQUIRED None

FACILITIES DATA REQUIRED

UTILIZATION ASSUMPTIONS

REQUIRED

PROCEDURE 1,

42

Total number of existing classrooms (R)

P-Total number of existing classroom Stations (N) ;

B-Total number of existing classroom Assignable Square Feet (ASF), including
classroom service facilities "

> Average Room Utilization Rate (AvRUR)
P Average Station Occupancy Ratio (AvSOR)
B Average Number of Assignable Square Feet per classroom Station [Av(ASF/N)],

Obtain the facilities data from the facilities inventory.

PTotal number of existing classrooms (R)

»Total number of Stations (N) in existing classrooms :

#Total Assignable Square Feet (ASF) in existing classrooms, including classroom -
service areas

Establish average utilization rates as a matter of institutional policy.

> Average Room Utilization Rate (AvRUR)

P Average Station Occupancy Ratio (AvSOR ) :

P Average Number of Assignable Square Feet per Station [Av(ASF/N)], includ- |
ing classroom service facilities :

Determine the total number of Weekly Room Hours (WRH) which can be ac-
commodated in existing classrooms. ;

This Weekly Room Hour capacity (WRH,) is the product of the number of rooms
(R) and the Average Room Utilization Rate (AvVRUR),

Weekly Room Hour capacity = (Number of Rooms) x (Average Room | -

Rate
(R) x (AVRUR)

il

WRH,
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Classroom/General A/Evaluation/ Discussion

4, Determine the total number of Weekly Student Hours (WSH) which can be ac-
commodated in existing classrooms.

This Weekly Student Hour capacity (WSH,) is the product of the total Number
of Stations (N) and the Average Station Utilization Rate (AvSUR):

Weekly Student Hour capacity = (Number of Stations) x
(Average Station Utilization Rate)

WSH, = (N) x (AvSUR)

5. An aliernate method for determining the total number of Weekly Student Hours
which can be accommodated in existing classroom space involves the use of the
ratio of Assignable Square Feet to Weekly Student Hours (ASF/WSH).

In addition to an assumed Average Room Utilization Rate (AvRUR) and an
assumed Average Station Occupancy Ratio (AvSOR), an Average Number of
Assignable Square Feet per classroom Station [ Av(ASF/N)], including ciassroom
service areas, must be assumed. The ratio of Assignable Square Feet to Weekly
Student Hours is derived as follows:

(Average Assignable Square Feet
o per Station)
%iséﬁ?ahéetuggf IIEIGEiEt Pt = TAverage Room Utilization Rate) x
Fexly Student Hout (Average Station Occupancy Ratio)

sy o [AV(ASE/N)]
ASE/WSH = T30RUR) x (AVSOR)
[Av(ASF/N)]

=~ T (AVSUR)

The number of Weekly Student Hours which a given number of Assignable Square
Feet of classroom space can accommodate is then estimated by dividing the given
number of square feet by the ASF/WSH ratio.

See the Introductory Comments on General Method A for the limitations of this pro- COMMENTS ON THE
cedure for analyzing classroom capacity (Section 2.2.). PROCEDURE

Note also that this procedure makes no assumption about the quality of the classroom
space. Classroom facilities judged to be of such poor quality that they should be
abandoned ought to be subtracted from the existing facilities assumed in Step 1 of the
Procedure.
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Classroom/General A/Evaluation/Example

DATA TO BE DETERMINED

PROCEDURE

Section 2.2.1
General Method A

EXAMPLE
Total number of

»Weekly Room Hours (WRH)
pWeekly Student Hours (WSH)

1. Obtain the facilities data.

p-Total number of existing
classrooms

»Total number of existing
Stations

»Total Assignable Square Feet

in existing classrooms, inciuding
classroom service facilities

2. Establish average utilization rates as

pAverage Room Utilization Rate

- Average Station Occupancy Ratio

p-Average Number of Assignable
Squ*re Feet per classrcom

service faclhtlas

3. Determine the total number of Weekly Room Hours (WRH) which can be ac-

commodated in existing classrooms.

4. Determine the total number of Weekly Student Hnurs (WSH) which can be ac-

commodated in existing classrooms.

WSH,

*The utilization rates used in Step 2 are illustrative only and are not recommended as standards.

EVALUATION OF TOTAL EXISTING CLASSROOM CAPACITY

40 classrooms

= 1,300 Stations

23,400 Assignable Square Feet

a matter of institutional policy.*

= 30 hours per week
0.65

17.5 Assignable Square ‘Feet per
Station

= (R) x (RUR)
(40) x (30)
= 1,200 Weekly Room Hours

= (N) x (SUR)
= (1,300) x (30 x 0.65)
25,350 Weekly Student Hours




Classroom/General A/Evaluation/Example

5. An alternative method for determining the total number of Weekly Student Hours
which can be accommodated in existing classrooms employs the ratio of Assignable
Square Feet to Weekly Student Hours.

~ (ASF)
(ASF/WSH)

o oecr . AV(ASF/N)]
Because: ASF/WSH = (AVRUR) x (AVSOR)
(ASF) _
[AV(ASE/IN) T
23,400 . N e

= 26,000 Weekly Student Hours

WSH, =

x (AVRUR) x (AvSOR)

<
(2]
I

Note: This alternative method vyields a slightly greater WSH, than the WSH, in
Step 4. This results from the existing [Av(ASF/N)] actually being 18.0 rather
than the assumed value of 17.5.

Note that this example makes no allowance for classrooms of such poor quality that COMMENTS ON THE
they should b2 abandoned. Where such an adjustment is necessary, it should be re PROCEDURE
flected in the facilities data in Step 1.
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Classroom/General A/Projection/New/Discussion

Section 2.2.2
General Method A

PROJECTION OF TOTAL CLASSROOM REQUIREMENTS FOR A NEW INSTITUTIGN

DATA TO BE DETERMINED

PROGRAM DATA REQUIRED

FACILITIES DATA REQUIRED

UTILIZATION ASSUMPTIONS
REQUIRED

PROCEDURE

46

DISCUSSION

P-The total number of classrooms (R)
= Total number of classroom Stations (N)

»Total classroom Assignable Square Feet, including classroom service facilities

(ASF)

P Projected total classroom Weekly Room Hours (WRH)
»Projected total classroom Weekly Student Hours (WSH)

None

-Average Room Utilization Rate (AvRUR)

P Average Station Occupancy Ratio (AvSOR)

B Average Number of Assignable Square Feet per classroom Station [ AV(ASF/N)],
including classroom service facilities

Obtain the curricular program data.

B Total projected classroom Weekly Room Hours (WRH)
B-Total projected classroum Weekly Student Hours (WSH )

These numbers may be available either from the detailed program planning pro-

cedures discussed in Manual Six or from other estimates.

For example, estimates of Weekly Student Hours can be based on an assumed

average number of classroom Weekly Student Hours per FIE Student. If it is
assumed that each FTE Student will average 13 scheduled hours per week in class-
rooms, then for a projected student body of 2,400 FTE Students there will be
31,200 Weekly Student Hours (W5H) of classroom instruction.

WSH = (FTE Students) x ( WSH per FTE
Student)

(2,400) x (13)

= 31,200 Weekly Student Hours

If it is further assumed that the Average Section Size (AvSS) will be 21 students,
then there will be approximately 1,500 Weekly Room Hours (WRH}.
wmer . (WRH)
WRH = <3755)
(31 200)
21

1,486 Weekly Room Hours (GI rounded,
1,500)

Tli]i

il
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Classroom/General A/Projection/New/ Discussion

2. Establish average utilization rates as a matter of institutional policy.

B~ Average Room Utilization Rate (AvRUR)

B Average Station Occupancy Ratio (AvSOR)

P~ Average Number of Assignable Square Feet per Station [Av(ASF/N)], includ-
ing classroom service facilities

For example, it might be assumed that, on the average, classrooms will be scheduled

30 hours per week, that the AvSOR will be 0.65, and that, on the average, each

Station will require 18 Assignable Square Feet.

For a more complete discussion of the range of utilization rates and Assignable
Square Feet per Station see Section 2.4.

3. Determine the required number of rooms (R).

This is the quotient obtained by dividing the total projected Weekly Room Hours
(WRH) by the assumed Average Room Utilization Rate (AvRUR).

4, Determine the required number of Stations (N).

This is the quotient obtained by dividing the total projected Weekly Student Hours
(WSH) by the assumed Average Station Utilization Rate (AvSUR).

5. Determine the number of Assignable Square Feet (ASF) of classroom space re-
quired, including the related service facilities.

This is the product of the number of Stations (N) and the assumed Average Assign-
able Square Feet pe- Station [Av(ASF/N ).

See the Introductory Comments concerning General Method A for the limitations of
this procedure for projecting classroom requirements (Section 2.2.).

COMMENTS ON THE
PROCEDURE

47

4

2

Bl
3t
s
B33
It
&
5
i
5

BRSITE

ke

e R A RS B R



Classroom/General A/Projection/New/Example

Section 2.2.2
General Method A

PROJECTION OF TOTAL CLASSROOM REQUIREMENTS FOR A NEW INSTITUTION

EXAMPI.E

DATA TO BE DETERMINED P Total number of classrooms (R.) required
Total number of classroom Stations (N) .
PTotal classroom Assignable Square Feet (ASF), including classroom service -
facilities

PROCEDURE 1. Obtain the curricular program data.

I=Total projecied classrcom Weekly Room Hours (WRH) 1,500 hours
b Total projected classroom Weekly Student Hours (WSH) = 31,20(

I
T
II‘H.
[
L]
L]
=
(@]
c
[l
[

2. Establish average utilization rates as a matter of institutional policy.*
P Average Room Utilization Rate = 30 hours per week |
B Average Station Occupancy Ratio = 0.65
b Average Number of Assignable

Square Feet per classroom

Station, including classroom i

service facilities = 18 Assignable Square Feet per
Station

3. Determine the required number of classrooms (R).
R = (WRH) =+ (AvVRUR)
= (1,500) + (30)
= 50 classrooms
4. Determine the required number of Stations (N).

M = (WSH) =+ (AvSUR)

= (31,200) + (19.5)
= 1,600 Stations

The SUR in this example is derived from

AvSUR (AVRUR) x (AVSOR)
(30) x (0.65)
= 19.5 hours per week

*The utilization rates used in Step 2 are illustrative only and are not recommended as standards, .

A g ot e B e i it S R i b

48

e
i it il s bt



Classroom/General A/Projection/New/Example

5. Determine the number of Assignable Square Feet (ASF) of classroom space re-
quired.
ASF = (N) x [Av(ASF/N)]
1,600 x 18
= 28,800 Assignable Square Feet

49
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Classroom/General A/Projection/Existing/Discussion

Section 2.2.3

General Method A

PROJECTION OF TOTAL CLASSROOM REQUIREMENTS FOR AN EXISTING INSTITUTION

DATA TO BE DETERMINED

PROGRAM DATA REQUIRED

FACILITIES DATA REQUIRED

UTILIZATION ASSUMPTIONS
REQUIRED

PROCEDURE

50

DISCUSSION

P Additional number of classrooms (R)

B Additional number of classroom Stations (N) :

B> Additional classroom Assignable Square Feet (ASF), including classroom service :
facilities , :

-Projected total classroom Weekly Room Hours (WRH)
P-Projected total classroom Weekly Student Hours (WSH)

PWeekly Room Hour capacity (WRH,) of existing classrooms (R)
b-Weekly Student Hour capacity (WSH,) of existing Stations (N)

B Average Room Utilization Rate (AvRUR)

B Average Station Occupancy Ratio (AvSOR) :

- Average Number of Assignable Square Feet per classroom Station [Av(ASF/N)], -
including classroom service facilities

. Obtain the curricular program data.

P-Total projected classroom Weekly Room Hours (WRH)
Total projected classroom Weekly Student Hours (WSH)

These numbers may be available either from the detailed program planning pro- |
cedures discussed in Manual Six or from other estimates.
For example, estimates of Weekly Student Hours can be based on an assumed

average number of classroom Weekly Student Hours per FTE Student. If it is
assumed that each FTE Student will average 13 scheduled hours per week in class- |
rooms, then for a projected student body of 2,400 FTE Students there will be .
31,200 Weekly Student Hours (WSH) of classroom instruction.

WSH = (FTE Students) x (WSH per FTE
Student)
= (2,400) x (13)
= 31,200 Weekly Student Hours
If it is further assumed that the Average Section Size (AvSS) will be 21 students,
then there will be approximately 1,500 Weekly Room Hours (WRH).
ppp o (WOH)

(31,200

= 1,486 Weekly Room Hours (or rounded,
1,500)
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Classroom/General A/Projection/Existing/ Discussion

7. [Establish average utilization rates as a matter of institutional policy.

B-Average Room Utilization Rate (AvRUR )

B Average Station Occupancy Ratio (AvSOR)

P Average Number of Assignable Square Fect per Station [AVv(ASF/N)], includ-
ing classroom service facilities

For example, it might be assumed that, on the average, classrooms will be sched-
uled 30 hours per week, that the AvSOR will be 0.65, and that, on the average,
each Station will require 18 Assignable Square Feet.

For a more complete discussion of the range of utilization rates and Assignable
Square Feet per Station see Section 2.4.

3. Determine the additional number of ¢lassrooms (R) required.
This is the difference between the total projected Weekly Room Hours (WRH)
and the Weckly Reom Hour capacity (WRH,) of existing classrooms divided by
the assumed Average Room Ultilization Rate (AvRUR).

ddi o (To}al Pfoj‘;ctedi WRH)— (Eg{istigg WRHQ
Addinonal classrooms = (AVRUR)

4. Determine the additional number of Stations (N) required.

This is the difference between the total projected Weekly Student Hours (WSH)
and the Weekly Student Hour capacity (WSH..) of existing classroom Stations (N)
divided by the assumed Average Station Utilization Rate (AvSUR).

(Total Projected WSH) — (Existing WSH.)
- (AvSUR) B

Additional Stations =

A method of calculating WSH, is discussed in Section 2.2.1.

Determine the additional number of Assignable Square Feet of classrcom space re-
quired.

L
.

This is the product of the number of additional Stations (N) and the assumed
Average Number of Assignable Square Feet per Station [Av(ASF/N) ], including
classroom service space.

Additional ASF = (Additional N) x [Av(ASF/N)]

See the Introductory Comments on General Method A for limitations of this procedure COMMENTS ON THE
“ in projecting additional classroom requirements {Section 2.2.). PROCEDURE

~ Note that this procedure makes no assumption about the quality of existing classroom
. space. Classroom facilities judged to be of such poor quality that they should be
~ abandoned ought to be subtracted from the existing facilities assumed in Step 1 of the
.. Procedure in Section 2.2.1.
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Classroom /General A/Projection/Existing/Example

Section 2.2.3

Geiteral Method A
PROJECTION OF TOTAL CLASSROOM REQUIREMENTS FOR AN EXISTING INSTITUTION

EXAMPLE

DATA TO BE DETERMINED = Additional number of classrooms (R)
- Additional number of Stations (N) :
P Additional Assignable Square Feet (ASF), including classroom service facﬂ]tles

PROCEDURE 1. Obtain the curricular program data.

P-Total projected classroom
Weekly Room Hours (WRH) = 1,500 hours

p-Total projected classroom

Weekly Student Hours (WSH) 31,200 hours

2. Establish average utilization rates as a matter of institutional policy.*

»Average Room Ultilization Rate = 30 hours per week
P-Average Station Occupancy Ratio = 0.65 1
P-Average Number of Assignable 4

Square Feet per Station, includ- 7
" ing classroom service facilities = 18 Assignable Square Feet per Station

3, Determine the additional number of classrooms required (R).
Additional s (Tatal | Projected WRH)— (Existing Y WRH.,)
dditional classrooms - (AVRUR) ;

4
1

_ 1,500 = 1,200%* |

- 30

= 10 additional classrooms

4. Determine the additional number of Stations required (N).

e et (Total Projected WSH)— (E’mstmg WSHE)
Additional Stations = (AVSUR) |

31, ZOD 25,350%4*
) 19.5

300 additional Stations

*Thg utxhzatlon rates used in Step 2 are illustrative only and are not recommended as stan-z

dards.
“The existing WRH,, of 1,200 was determined in the Example in Section 2.2.1 (Step 3).

***The existing WSH,, of 25,350 hours was determined in the Example in Section 2.2.1 (Step 4). | 1
§
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Classroom/General A/Projection/Existing/Example

5. Determine the additional number of Assignable Square Feet of classroom space
required.
Additional ASF = (Additional N) x [Av(ASF/N)]
300 x 18
5,400 Assignable Square Feet

Note that this example makes no allowance for classrooms of such poor quality that
they should be abandoned. Where such an adjustment is necessary, it should be re-
flected in the existing facilities data in Step 1 of the Example in Section 2.2.1.

. 100
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Classroom/General B/Introduction

54

INTRODUCTORY COMMENTS

Section 2.3.
CLASSROOM

General Meihod B

The general planning method described on succeeding pages can be very useful in
certain limited apphcatlons It can also be applied inappropriately and therefore may -
be very dangerous in the hands of the novice. This method depends entirely on the’
validity of a single average number and yields only one rough-estimate answer. When:
the validity of the average can be demonstrated, the result has some utility as a rough;
estimate. Ultimately, however, the evaluation and pIO_]ECtIOIl f classroom require- '

ments should take the form of the analysis outlined in the Detailed Method (Section:

2.1.).

General Method B uses Assignable Square Feet per FTE Student as its only criterion. -
For the evaluation of existing space, Method B yields an estimate of the number of :
FTE Students who can be accorimodated in the existing classroom space. For pro-
jecting classroom space in a new institution, it provides only an estimate of the total -
Assignable Square Feet required. For projecting classroom space in an existing institu--
tion, it provides only an estimate of the total additional Assignable Square Feet re-

quired.
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Classroom/General B/Evaluation/ Discussion

Section 2.3.1

General Method B

EVALUATION OF THE CAPACITY OF EXISTING CLASSROOM ASSIGNABLE SQUARE FEET

DISCUSSION

B=Total number of FTE Students (FTE Sn) for which the existing classrooms can
accommodate the classroom instruction

None

-

p-Total* Assignable Square Feet (ASF) in existing classrooms
P Average number of total* classroom Assignable Square Feet required per FTE
Student [Av(ASF/FTE Sn) |

Obtain the total* Assignable Square Feet (ASF) in existing classrooms.

Establish, on the basis of institutional practice, the required average number of
total® classroom Assignable Square Feet per FTE Student [Av(ASE/FTE Sn)].

Determine the total number of FTE Students for which the existing classrcoms can
accommodate the classroom instruction.

This is the quotient obtained by dividing the existing total classroom Assignable
Square Feet by the assumed average number of total classroom Assignable Square
Feet required per FTE Student.

. See the Introductory Comments concerning General Method B for the limitations of
- this procedure in evaluating the capacity of existing c[assroom space (see Section 2.3.).

- Note that this procedure makes no assumption about the quality of existing classroom
-space. The Assignable Square Feet of classroom facilities which are of such poor
“quality that they should no longer te used ought to be subtracted from the total ASF
- assumed in Step 1.

w Tatal" uﬁphes the inclusion of classroom service facilities Assignable Square Feet,

102
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DATA TO BE DETERMINED

PROGRAM DATA REQUIRED

FACILITIES DATA REQUIRED

PROCEDURE

COMMENTS ON THE
PROCEDURE
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Classroom/General B/Evaluation/Example

Section 2.3.1

General Method B

EVALUATION OF THE CAPACITY OF EXISTING CLASSROCM ASSIGNABLE SQUARE FEET

DATA TC BE DETERMINED

PROCEDURE

COMMENTS ON THE
PROCEDURE

EXAMPLE

»Total number of FTE Students (FTE Sn) for which the existing classrooms can

accommodate the classroom instruction
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classroom service facilities.

Total* classroom ASF

= 23,400 Assignable Square Feet

1

2. Establish, on the basis of institutional practice, the required average number of

total* classroom Assignable Square Feet per FTE Student [Av(ASF/FTE Sn)].**

Average classroom ASF/FTE Sn = 12 Assignable Square Feet per FTE
Student

3. Determine the total number of FTE Students for which the existing classrooms can

accommodate the classroom instruction.

FTIE Sn = (ASF, =+ [Av(ASF/FTE Sn)]
= (23,400) = (12)
= 1,950 FTE Students

Note that this example makes no allowance for classrooms of such poor quality that
they should be abandoned. Where such an adjustment is necessary, such classrooms

should be excluded from the existing facilities assumed in Step 1.

*“Total” implies the inclusion of classroom service facilities Assignable Square Feet.

#¥The Average Number of Assignable Square Feet per FTE Student used in Step 2 is illustra-
tive only and is not recommended as a standard.
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Classroom/General B/Projection/New/ Discussion

Section 2.3.2
Generel Meihod B

PROJECTION OF CLASSROOM ASSIGNABLE SQUARE FEET FOR A NEW INSTITUTION

p-Total* Assignable Square Fect (ASF) of classroom space required DATA TO BE DETERMINED
B Projected total FTE Students (FTE Sn) PROGRAM DATA REQUIRED
None SACILITIES DATA REQUIRED

B Average num. er of total™ classroom Assignable Square Feet required per FTE UTILIZATION ASSUMPTIONS
Student [Av(ASF/FTE Sn)] REQUIRED

1. Obtain the projected total number of FTE Students (FTE Sn). PROCEDURE

Establish, as an institutional goal or on the basis of external criteria, the average
number of total* classroom Assignable Square Feet required per FTE Student
[Av(ASF/FTE Sn)].

o

3. Determine the total* Assignatle Square Feet (ASF) of classroom space required.
This is the product of the projected total FTE Students and the assumed average

number of total* classroom Assignable Square Feet required per FTE Student.

See the Introductory Comments on General Method B for the limitations of this pro- COMMENTS ON THE
cedure in projecting classroom Assignable Square Feet (Section 2.3.). , PROCEDURE

#*“Total” implies the inclusion of classroom service facilities Assignable S‘;quare Feet, -
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Classroom/General B/Projection/New/Example

Section 2.3.2
General Method B

PROJECTION OF CLASSROOM ASSIGNABLE SQUARE FEZT FOR A NEW INSTITUTION

DATA TO BE PETERMIN:ZD

PROCEDURE

58

-

EXAMPLE
p=Total* Assignable Square Feet (ASF) of classroom space required

Obtain the projected total number of FTE Students (FTE Sn).

FTE Sn = 2,400 FTE Students
Establish, as an institutional goal or on the basis of external criteria, the average
number of total* classroom Assignable Square Feet per FTE Student [Av(ASF/
FTE Sn)].** :

12 Assignable Square Feet per FTE
Student

Average classroom ASF/FTE Sn

Determine the total* Assignable Square Feet (ASF) of classroom space required, :

(FTE Sn) x [Av(ASF/FTE Sn)]

Total* classroom ASF =
= (2,400) x (12)
= 28,800 Assignable Square Feet

*“Total” implies the inclusion of classroom service facilities Assignable Square Feet. :
**The Average Number of Assignable Square Feet per FTE Student used in Step 2 is illustra- .

tive only and is not recommended as a standard.
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Classroom/General B/Pvojection/Existing/ Discussion

Section 4.3.3
General Method B

PROJECTIGN OF CLASSROOM ASSIGNARLE SQUARE FEET FOR AN EXISTING INSTITUTION

DISCUSSION
B>~ Additional totai* Assignable Square Feet (ASF) of classroom space required DATA YO BE DETERMINED
P Projected t~tal FTE Students (FTE $n) PROGRAM DATA REQUIRED
P-Total* Assignable Square Feet (ASF) in existing classrooms FACILITIES DATA REQUIRED
P~ Average number of total* classroom Assignable Square Feet required per FTE UTILIZATION ASSUMPTIONS
Student [Av(ASF/FTE Sn)] REQUIRED
1. Obtain the projected total number of FTE Students (FTE Sn). PROCEDURE

7. Establish, as an institutional goal or on the basis of external criteria, the average
number of total* classroom Assignable Square Feet required per FTE Student
[AV(ASF/FTE Sn)].

number of tgtdl"‘ classroom Asngnable Square Feet requzred pe: FTE Student

4, Determine the number of additional total* classroom Assignable Square Feet
(ASF) required between the present and the projected year.

This is the diffzrence between :he existing and projected numbers of Assignable
Square Feet.

See the Introductory Comments on Gzneral Mcthod B for the limitations of this pro- COMMENTS ON THE
- cedure in projecting additional classroom Assignable Square Feet (Section 2.3.). PROCEDURE

- Note also that this procedure makes no assumptions about the quality of existing class-
- room space. The Assignable Square Feet of classroom facilities which are of such poor
* quality that they should no longer be used ought to be subtracted from the ASF as-

- sumed in Step 4.

#*“Total” implies the inclusion of classroom service facilities Assignable Square Feet,
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Classroom/General B/Projection/Existing/Example

Section 2.3.3

General Method B

PROJECTION OF CLASSROOM ASSIGNABLE SQUARE FEET FOR AN EXISTING INSTITUTION

EXAMPLE
DATA TO BE DETERMINED P Additional total* Assignable Square Feet (ASF) of classroom space required

Obtain the projected total number of FTE Students (FTE Sn).

[y

PROCEDURE
FTE Sn = 2,400 FTE Students
2. Establish, as an institutional goal or on the basis of external criteria, the average

number of total* classroom Assignable Square Feet required per FTE Student
[Av(ASF/FTE Sn)].**

Average classroom ASF/FTE Sn = 12 Assignable Square Fect per FIE
Student
3. Determine the total* Assignable Square Feet (ASF) of classroom space required -

Total* classroom ASF = (FTE Sn) x [Av(ASF/FTE Sn)]
= (2,400) x (12)
= 28,800 Assignable Square Feet
4, Determine the number of additional total* classroom Assigrieble Square Feet
(ASF) required between the present and the projected year. :
‘(Projected ASF) — (Existing ASF)
(28,800) — (23,400)
5,400 Assignable Square Feet

Additional classroom ASF

I

COMMENTS ON THE Note that this example makes no allowance for classroom Assignable Square Feet of
PROCEDURE such poor quality that they should be abandoned. Where such an adjustment is neces-
~ sazy, it should be reflected in the existing ASF data assumed in Step 4.

“#“Total” implies the inclusion of classroom service facilities Assignable Square Feet. ;
**The Average Number of Assignable Square Feet per FTE Student used in Step 2 is illustra- :
tive only and is not recommended as a standard.
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Classroom Criteria
Seciion 2.4.

CLASSROOM UTILIZATION AND UNIT FLOOR AREA CRITERIA

Classroom and classroom service ROOM TYPE

In the evaluation and the projection of classroom requirements, two measures of UTILIZATION CRITERIA
utlhzatlon are used a Roorn Utlh?:flt]on Rate and a Stat;on Dccupam:y Ratlo It is

in the Room Utlhzatlon Rate occurs at the expense of the Statlon C)ccuparu:y Ratlo
Consider, for example, a onc-Section course of 30 students meeting in a room with 30
Stations. 1f one more student enrolls in that course and it is divided into two Sections
of 15 and 16 students, then the Room Ultilization Rate is doubled but the Station
Occupancy Ratio is cut nearly in half.

In general, a lower Room Utilization Rate may be appropriate for the classrooms with
the largest Station Counts. No generalization concerning Room Utilization Rates in
the smailest classrooms seems to be warranted.

Usually, the Station Occupancy Ratio is most likely to ieach its maximum value for
rooms whose &tation Counts approximate the Average Section Size. In most instances,
the Station Occupancy Ratio can be expected to decrease as the Station Count becomes:
larger or smaller than the Average Section Size.

Although no absolute numbers can be recommended for any group of institutions,
typical assumed Average Room Utilization Rates might range from 20 to 32 hours
per week, and assumed Average Station Occupancy Ratios from 0.45 to 0.85 hours
per week. No values can be recommended for individual classrooms for they can legiti-
mately have a wide range.

Classroom furniture varies in its design and dimensions. In planning new facilities or UNIT FLOOR AREA
in the replacement of furniture in existing facilities, it is lrnpcrtant to choose first the CRITERIA

kind of classroom furniture required and then make dimensioned layouts of actual

- furniture arrangements in the classroom. :

As generalized planning guides, the following ranges of classroom unit area criteria

may be useful. It should be noted that different room shapes, seating configurations,
~ and amounts of circulation space within the classroom affect these unit area allowances.
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Classroom Criteria

TABLE 19

CLASSROOM ASSIGNABLE SQUARE FEET PER STATION CRITERIA

(D 2 (3) ) &) (6)

Assignable Square Feet per Station

Ta‘ﬂés and Afms:hair Eééks ) Vrguériiériun{iééaﬁngi
Chairs Small Large Theatre Continental

Station
Count

5.9 20-30 20 30 S —
10-19 20-30 18 22
20-29 20-30 16 20 —_
30-39 20-25 15 18 — —_—

|

40-49 18-22 14 16 — —
50-59 18-22 14 16 — —

60-99 18-22 13 15 10
160-149 16-20 11 14 9.
150-299 16-20 10 14 8

3004- 16-18 9 12 7

| OO I
—
o
T
o

M
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Lab/Introduction

Section 3.

CLASS LABORATORY

INTRODUCTORY COMMENTS

Class laboratories and their related service rooms. Tucluded in this category are rooms ROOM TYPES INCLUDED
generally referred to as teaching laboratories, instrictional shops, typing laboratories,

drafting rooms, band rooms, choral rooms, (group) music practice rooms, language

laboratories, (group) studios, and similar specially designed and/or equipped rooms if

they are used primarily for group instruction iri regularly scheduled classes.

Because a class laboratory typically is designed for a particular course or group of DISCUSSION
courses it usually is assigned to the control of a department or similar organizational

unit. Unlike a classroom, a clags laboratory is not considered to be an institutionwide

resource.

Because a class laboratory can serve more than one group of students, it usually is
scheduled on a formal basis.

Three methods of evaluating or projecting class laboratory requirements are discussed
here:

A detailed method is developed by which class laboratory requirements may be
determined on a rcom-by-room basis for each Laboratory Type in each depart-
ment.*

A general method is described by which class laboratory requirements may be
determined only on an overall basis (total numbers of class laboratories,
Stations, and Assignable Square Feet) for each department.™

>Another general method is presented by which cluss laboratory requirements
may be detenmned only on the basis of total Assignable Square Feet.

Each of these three methods is discussed and illustrated under three conditions:
ﬁﬁEvaluaticn tf=chniques are applied ta existing class laboratories to assess their

E*Pro;ectlon fechmques arg apphed to the mstructlonal program of a new institu-
tion to determine its class laboratory requirements.

p-Projection techniques are applied 1o the instructional program of an existing
institution. to determine its additional class laboratory requirements.

*The word “department” is used in the typicel academic sense of an organizational unit of a
college or university. “Laboratory Type” defines the facility resource necessary for scheduled
instruction in a given course or group of courses. An example of a department is chemistry;
an cx-imple GI a Labarato;y Type is a"x (adianced) orgamc chemlstry ;lass laboratcu-y The

ing evaluatlva and L‘I‘QJEEHOH techmques ar¢ not the ordy ‘ones which mlght be used. For
example, sore mstlthtmns are not organlged on a departmental basis; in this case the term
caurse grouping” ml,:;ht be used mstsat’i Some lﬂStltutanS may wish to further Sl]bleldE

but the COﬂcept of Laborat@ry Type as used in thls manual is assumed tD be bmad eﬂgugh t(j
encompass such subclassificaiions.
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INTRODUCTORY COMMENTS

Section 3.1.
Detailed Method
CLASS LABORATORY

The detailed method described and illustrated in the following pages is a procedure
recommended for use when the evaluation and projection of class laboratory require-
ments must be determined as specifically as possible.

The procedure assumes the availability of very detailed data. In some instances insti-
tutions may need to modify the procedure because data of the required level of detail
are not available. The procedure is designed to permit such modification; however,
it must be recognized that the validity of the results may be affected when less specific
data are used.

Both the evaluation and the projection of class laboratory facilities require two utiliza-
tion assumptions: a Room Utilization Rate and a Station Occupancy Ratio. Itis a
fundamental thesis of this procedure that utilization criteria specific to each class labor-
atory (or at least to all class laboratories of the same Laboratory Type) should be
used rather than averages applied to all class laboratories in a department or total
institution.

Tn most institutions there is ample justification for less intensive scheduled use of some
Laboratory Types (within or among departments) than in others. In general, variations
in instructional methodologies may be expected to affect the values set for the assumed
Room Utilization Rates more than the assumed Station Occupancy Ratios. The values
set for Station Occupancy Ratios are more likely to be influenced by course level.
Generally the assumed Station Occupancy Ratios may be set at higher values for lower-
level, multi-Sectioned laboratory courses but at lower values for upper-level laboratory
courses with only a small number of Sections.

In addition to these utilization assumptions, the evaluation of existing class laboratory
capacity requires a detailed inventory of existing -class laboratory facilities. On the
basis of the utilization assumptions and inventory data of existing class laboratory
facilities, the procedure yields estimates of the number of Weekly Room Hours and
Weekly Student Hours which existing class laboratories of each Laboratory Type can
accommodate. It should be noted that this procedure differs from the typical class
laboratory utilization study. Typical utilization studies generally have been limited to
expression of the average use made of al! class laboratories (or the Stations in them).
For many reasons (discussed in Section 4.) not all class laboratories can be used equally
effectively. It is therefore appropriate to use different utilization criteria for various
departments and class Laboratory Types. Typical utilization studies have also been
generally limited to hindsight. It seems more useful to evaluate the capacity of each
class laboratory (or Laboratory Type) to support an instructional program than to
discover that the totality did or did not do the job efficiently.
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The projection of class laboratory requirements requires, in addition to the utilization
assumptions described above, detailed distributions of class laboratory Weekly Room
Hours and Weekly Student Hours by Laboratory Type. (The methodology for de-
termining these data is discussed in Manual Six.)* From these program data and
utilization assumptions it is possible to project the required number of class laboratories
of each Laboratory Type.

*Note that the curricular program data must be collected and summarized on a basis consistent
with the requirements of the evaluation and projection of facilities. In most instances there is
a4 one-to-one r«:latmnshlp between course (chemistry), the department (c:hc:mlstry) responsible
for provuﬂmg instruction in the course, and the Laboratory Type (chemistry) in which the
course is taught. Where such a one-to-one relatignship does not exist, care must be taken to
assure that the Weekly Room Hour and Weekly Student Hour data are summarized by the
Laboratory Type in which the instruction will occur and by the department to whicl: the class

laboratory will be assigned.

Lab/Detailed/Introduction




Lab/Detailed/Evaluation/Discussion

Section 3.1.1

Befﬁiied Method
EVALUATION OF EXISTING CLASS LABORATORY CAPACITY

DISCUSSION
DATA TO BE DETERMINED  For each Laboratory Type,* the number of

B Weekly Room Hours (WRH)
b= Weekly Student Hours (WSH)

which existing class laboratories (of each Station Count) can accommodate™®*
PROGRAM DATA REQUIRED For each Laboratory Type
B Number of existing class laboratories (R)
- Assignable Square Feet (ASF) in each existing class laboratory
For each department

P Assignable Square Feet (ASF) of existing class laboratory service facilities

UTILIZATION ASSUMPTIONS For each Laboratory Type

REQUIRED - v o
»Room Utilization Rate (RUR)
B=Station Occupancy Ratio (SOR)

PROCEDURE 1. Obtain the facilities data for each Laboratory Type from the facilities inventory.

P-Number of existing class laboratories (R)

p=Station Count (SC) for each existing class laboratory

P Assignable Square Feet (ASF) for each existing class laboratory

B> Assignable Square Feet (ASF) of existing class laboratory service facilities

2. Establish utilization rates for each Laboratory Type as a matter of institutional
policy.

p=-Room Utilization Rate (RUR)

In certain instances it may even be desirable to develop utilization criteria for
individual class laboratories of the same Laboratory Type.
3. Determine for each Laboratory Type the number of Weekly Room Hours (WRH)
which can be accommodated in existing class laboratories.
This Weekly Room Hour capacity (WRH,) is the product of the number of
rooms (R) of each Laboratory Type and the Room Utilization Rate (RUR) for
that Laboratory Type.
*The précedure as developed here assumes that the several Laboratory Types are also cate-
gorized by the department to which they are assigned.

**In order to keep the procedure and examples reasonably simple, all class laboratories of a
given Laboratory Type are assumed to have the same Station Count,
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Lab/Detailed/Evaluation/ Discussicn

(Number of Rooms) x (Room
Utilization Rate)

(R) x (RUR)

Weekly Room Hour capacity

WRH,

For example, if it is assumed that four first-year biology laboratories (Laboratory
Type A) can be scheduled for use 22 hours per week and two advanced biology
laboratories (Laboratory Type C) can be scheduled only 20 hours, then

Biology Type A WRH, = (4) x (22)
= 88 Weekly Room Hours
Biology Type C WRH, = (2) x (20)

40 Weekly Room Hours

4. Determine for cach Laboratory Type the number of Weekly Student Hours (WSH)
which can be accommodated in existing class laboratories.

This Weekly Student Hour capacity (WSH.) is the product of the number of
Stations (N) in all class laboratories of a given Laboratory Type and the Station
Utilization Rate (SUR) for that Laboratory Type.

(Number of Stations) x
(Station Utilization Rate)

(N) x (SUR)

Weekly Room Hour capacity

WSH,

For example, if it is assumed that four first-year biology laboratories (Laboratory
Type A), each with 25 stations, can be scheduled 22 hours per week (Room
Utilization Rate) with 0.80 of the Stations occupied when each room is scheduled
(Station Occupancy Ratio), and that two advanced biology laboratories (Labor-
atory Type C), each with 20 Stations, can be scheduled 20 hours per week with a
0.60 Station Occupancy Ratio, then

Biology Laboratory Type A WSH, = (4 x 25) x (22 x 0.80)*
= 1,760 Weekly Student Hours

(2 x 20) x (20 x 0.60)*

480 Weekly Student Hours

Biology Laboratory Type C WSH,

The procedure outlined above makes no assumption about the quality of the existing COMMENTS ON THE
class laboratory space. If some existing class laboratory space is of such poor quality PROCEDURE

that it can no longer be used, then that adjustment should be reflected in Step 1 of the

procedure. For each Laboratory Type, the number of rooms, number of Stations, and

the Assignable Square Feet of class laboratory and class laboratory service space should

be reduced by the numbers and amounts which will no longer be used. Note that the

procedure does allow for the limited use of certain rooms by permitting specific Room

and Station Utilization Rates to be applied to specific class laboratories.

*WSH = N x SUR = (R x SC) x (RUR x SOR)
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Lab/Detailed /Evaluation/Example

Section 3.1.1
Detailed Method
EVALUATION OF EXISTING CLASS LABORATORY CAPACITY

EXAMELE
DATA TO BE DETERMINED For each Laboratory Type, the number of

pWeekly Room Hours (WRH)
-Weekly Studeni Hours (WSH)

which existing class laboratories (of each Station Count) can accommodate

PROCEDURE 1. Obtain the facilities data for each Laboratory Type from the facilities inventory.

B The number of existing class laboratories (R)
- Station Count (SC) for each existing class laboratory
b Assignable Square Feet (ASF) of existing class laboratory

B Assignable Square Feet (ASF) of existing class laboratory service facilities

These data are tabulated in Table 20.

TaABLE 20

INVENTORY OF EXISTING CLASS LABORATORIES

©» @ ) ) 5) ©) o @®)

Number Assignable 7
Type of of Station Square Feet Total Total

Laboratory Room Rooms Count Each Rocom Stations Assignable

Department Type (R) (N) (SC) (LASF/R) ™) Square Feet

(N=(4x(5* f3)=(4)x<'6)7‘

Biology A Lab 7 4 25 900 100 3,600
Biology C Lab 2 20 1,000 40 2,000
A
B

Biology Service N/A N/A N/A N/A 1,120

Zoology . Lab 1 35 1,050 35 1,050
Zoology Lab 1 25 1,050 25 1,050
Zoology Service N/A N/A N/A N/A 780
Chemistry A Lab 2 30 1,080 60 2,160
Chemistry B Lab 2 20 800 40 1,600
Chemistry C Lab 2 20 1,040 40 2,080
Chemistry Service N/A N/A N/A N/A 3,280
Geology A Lab 1 30 1,080 30 1,080
Geology B Lab 1 30 1,320 30 1,320
Geology Service N/A N/A N/A N/A 480

Physics A Lab 2 30 1,200 60 2,400
Physics B Lab 1 25 1,200 25 1,200
Physics C Lab 1 15 900 15 900
Physics Service N/A N/A N/A N/A 2,700
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2. Establish utilization rates for each Laboratory Type as a matter of institutional
policy.

#=Room Utilization Rate (RUR)
#=Station Occupancy Ratio (SOR)
These utilization rates are shown in T: .le 21.

TABLE 21

AssUMED Crass LaBoraToRy UTiLizatioN RaTEs For Eacu LaBoraTory TYPE

1) ) (3) “4) (%)
Assumed Assumed Assumed
~ Room Station Station
Utilization* Occupancy Utilization
) Laboratory Rate Ratio Rate
Department Type (RUR) (SOR) (SUR)
(5)=0C)x4)
Biology A 22 0.80 17.6
Biology C 20 0.60 12.0
Zoology A 20 0.80 16.0
Zoology B 20 0.80 16.0
Chemistiy A 20 0.85 17.0
Chemistry H 20 0.60 12.0
Chemistry o 20 0.60 12.0
Geology A 25 0.64 16.0
Geology B 25 0.64 16.0
Physics A 25 0.80 20.0
Physics B 21 0.80 16.8
Physics C 20 0.60 12.0

*The utilization rates displayed in Table 21 are illustrative only and are not recommended as
standards.
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Lab/Detailed/Evaluation/Exarple

3. Determine the number of Weekly Room Hours (WRH) for each Laboratory Type
which can be accommodated in existing class laboratories.

The Weekly Room Hour capacity (WRH.) of class laboratories of each Labora-
tory Type is shown in Table 22.
TaBLE 22

WEEKLY RooM Hour Caracity ofF ExisTING CrLass LABORATORIES OF EACH
LaBoraToRY TYPE

(D @ (3) 4 %)
Number "Room Weekly
o - of Utilization Room Hou:
Laboratory Rooms ‘Rate Capacity
Department Type (R) (RUR)* (WRH))
(5)=03)x(4)
Biology A 4 22 88
Biology C 2 20 40
Zoology A 1 20 20
Zoology B 1 20 20
Chemistry A 2 20 40
Chemistry B 2 20 40
Chemistry C 2 20 40
Geology A 1 25 25
Geology B 1 25 25
Physics A 2 25 50
Physics B . 1 21 21
Physics C 1 20 20

*Note that in this example the same RUR is applied to all class laboratories within a Labera-
tory Type. While this is the typical assumption used, it is nevertheless possible, and in some

instances may be appropriate, to apply different RUR criteria to each class lzboratory within
a Laboratory Type.
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Lab/Detailed/Evaluation/ Example

4, Determine the number of Weekly Student Hours (WSH) for each Laboratory Type
which can be accommodated in existing class laboratories.

The Weekly Student Hour capacity (WSH.) of class laboratories of each Labora-
tory Type is shown in Table 23.

TABLE 23

WEEKLY STUDENT Hour Capacity oF ExisTiNG CLAss LABORATORIES OF EAcH
LABORATORY TYPE

(1) (2) G, 4 (5)
Assumed Weekly Student

~ Total ~Station , “Hour

Laboratory Stations* Utilizatior, late** Capacity

Department Type (N) (SUR) (WSH,)

(5)=03)x(4)

Elclogy A 100 17.6 1,760
Biology C 40 12.C 480
Zaglggy A 35 16.0 560
Zoology B 25 16.0 400
Chemistry A 60 17.0 1,020
Chemistry B 40 12.0 480
Chemistry C 40 12.0 480
Geology A 30 16.0 480
Geology B 30 16.0 480
Physics A 60 20.0 1,200
Physics B 25 16.8 420
Physics C 15 12.0 180

*From Table 20
#*From Table 21

COMMENTS ON THE

Note that this example makes no allowance for class laboratory facilities of such poor 7
PROCEDURE

quality that they should be abandoned. In such cases those facilities should be excluded

frora the data in Steps 1, 3, and 4.
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Lab/Detailed/Projection/New /Discussion

Section 3.1.2

Detailed Method

PROJECTION OF CLASS LABORATORY REQUIREMENTS FOR A NEW INSTITUTION

DATA T{» BE DETERMINED

PROGRAM DATA REQUIRED

FACILITIES DATYA REQUIRED

UTILIZATIONM ASSUMFTIONS
REQUIRED

PROCEDLIRE

DISCUSSION

For each Laboratory Type*

p=Number of class laboratories (R.) -
p=Station Count (SC) for each class laboratory
I Assignable Square Feet for each class laboratory (LLASF)

For each department™*

> Assigrable Square Feet of class laboratory service (LsASF) facilities

B Projected class laboratory Weekly Room Hours (WRH) distributed by Section
Size (SS) for each Laboratory Type

B-Projected class laberatory Weekly Student Hours (WSH) distributed by Section
Size (SS) for each Laboratory Type 7

These distributions are derived from projected course enrollments for each Laboratory
Type distributed by class laboratory Section Size and number of class laboratory hours
of instruction required per Section.

None

For each Laboratory Type

*The procedure as developed here assumes that the several Laboratory T:ves are also cate-
gorized by the department to which they are assigned.

P-Room Utilization Rate (RUR)
p=Station Occupancy Ratio (SOR)
p=Nuraber of Assignable Square Feet per Station (LASF/N)

Obtain the curricular program data for each Laboratory Type from the program
planning procedure (discussed in Manual Six).

Weekly Room Hours (WRH) by Section Size (SS)

»Weekly Student Hours (WSH) by Section Size (SS)

Establish utilization rates for each Laboratory Type as a matter of institutional
policy.

mRoom Utilization Rate (RUR)

»-Station Occupancy Ratio (SOR)

In certain instances it may even be desirable to develop utilization criteria for indi-
vidual class laboratories of the same Laboratory Type. :

##[n order to simplify the procedure, class laboratory service facilitics are assumed to be a

departmental resource servicing all class laboratories rather than individual Laboratory
Types.
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Lab/Detailed/Projection/New/ Discussion

Method X

3X. Determine the total number of Stations (N) required for each Laboratory Type
to accommodate the projected Weekly Student Hours (WSH).

This is the quotient obtained by dividing the projected Weekly Student Hours
(WSH) by the assumed Station Utilization Rate (SUR).

Number of Stations = (Weekly Student Hours) =+
(Station Utilization Rate)

(WSH) + (SUR)

N
Method Y

The number of Stations may be determined on another basis. It is usually the case that
the capacity for a class laboratory (or a group of similar ones) is set on the basis of an

instructional decision concerning the maximum laboratory Section Size. Thus the
number of Stations can be determined by use of the projected Average Section Size

3Y. Determine the Station Count (SC) required for each Laboratory Type to ac-
commodate the projected Average Section Size (AvSS).

Station Count = (Projected Average Section Size) +
(Assumed Station Occupancy Ratio)

= (AvSS) + (SOR)

Although this alternate method (Method Y') can be shown to be rnathematically
equivalent to the WSH/SUR Method (Method X)), it may produce numerically
different results because of the sequence of the calculations. For a more complete

Assumptions (Section 3.6. of this manual).
4. Determine the required number of rooms (R) for each Laboratory Type.

This is the quotient obtained by dividing the projected Weekly Room Hours
(WRH) by the assumed Room Ultilization Rate (RUR).

Number of Rooms = (Weekly Room Hours) =+
(Room Ultilization Rate)

R = (WRH) = (RUR)

5. Decide the final projected number of rooms of each Station Count for each Lab-
oratory Type, determine the design criteria, and then calculate the required labora-
tory Assignable Square Feet (LASF). For all class laboratory space in a depart-
ment, determine the laboratory service Assignable Square Feet (LsASF).

These calculations may be made on two bases, as illustrated in the example. The
two methods reflect the alternate ways of calculating student Station requirements
presented in Steps 3X and 3Y.

Note that an alternative method sometimes used to project the Assignable Square
Feet of class laboratory space including related service space is the use of a single
value for Assignable Square Feet per Station which provides sufficient space for
both class laboratory space and the related service space.
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Lab/Detail »d/Projection/New/Discussion

COMMENTS ON THE The Station Count in each class laboratory may be determined by either of two pro-
PROCEDURE cedures. Most commonly it is derived from an academic decision concerning the maxi-
mum laboratory Section Size (SS) appropriate to each course. In this case the number
of Stations (N) in each class laboratory is derived by dividing the Average Section Size
(AvSS) by the assumied Station Occupancy Ratio (SOR). Alternatively, the total
number of Stations (N) required can be calculated by dividing total Weekly Student
Hours (WSH) by the assured Station Utilization Rate (SUR). Both methods in-
volve an assumed Station Occupancy Ratio (SOR). In one instance the Station Oc-
cupancy Ratio (SOR) is used directly; in the other instance it is involved as a factor
¢ the Station Utilization Rate because SUR = (RUR) x (SOR).

Ii: determining the Station Occupancy Ratio (SOR) for each Laboratory Type three
ot jectives must be kept in mind:

»Room utilization criteria assume optimum utilization of each room. A particu-

lar class laboratory must accommodate not only Sections equal in size to the

Iével 7of room utilization is reached does the level of Station utilization become
significant.

B Differences among and within courses, course levels, and Jdepartments suggest
that different Station Occupancy Ratios be applied to various Laboratory
Types. Some courses, for example, may enroll relatively few students, The
distribution of those few students among several Sections may resuit in Section
Sizes considerably smaller than the number of Stations in the laboraiory and
consequently in low Station Occupancy Ratios. Conversely, the class labora-
tories for courses with larger projected enrollments may be expectea to have
higher Station Occupancy Ratios.

Single-Section laboratory courses, or even those with limited numbers of Sec-
tions, make it difficult for a student to develop a conflict-free schedule. The

m=-Scheduling principles require that some excess seating capacity be available. ‘ﬁ

provision of sufficient Sections to reduce scheduling conflicts may lower Sec-
tion Sizes and consequently the Station Occupancy Ratio.

The required number of class laboratories is determined by applying the assumed
Room Utilization Pate to the projected Weekly Room Hours for each Laboratory
Type. Because it is assumed generally that a single maximum Station Count will
apply to all laborator.es oi a given type, there may not be a range of class laboratory
Station Counts as there is in the case of classrooms. (Typically, when additional class
laporatories are required, they are designed with the same Station Count. The de-
cision to build additional class laboratories results from a determination that both the
Room Utilization Rate and the Station Occupancy Ratio have reached their optimum
levels.)

In determining class laboratory Room Ultilization Rates, one major consideration
must be kept in mind. Differences among and within academic programs suggest
that different Room Utilization Rates are appropriate for various class laboratories.
One of the major determinants in setting a level of room use is the amount of non-
scheduled or informal use. An introductory geology course, for instance, may in-
volve no “extra class” use of the laboratory. An architecture course may require
much more nonscheduled use of the laboratory than is required for formal course
instruction. Because the assumed Room Utilization Rate is based only on the regu-
larly scheduled use of the class laboratory, the Room Utilization Rate can e higher .
in the case of limited nonscheduled use and should be lower when considerable non-
scheduled use is typical.
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The Assignable Square Feet for each laboratory is a design problem based on the
kind and extent of laboratory equipment as well as the internal circulation space.
Wide variations exist among the various Laboratcry Types. For example, a Statioi
in a biology laboratory requires wwuch less space than a Station in an automotive
engineering laboratory. Differences may also occur within a department. For ex-
ample, a Station in introductory chemistry typically requires much less space ‘than a
Station for advanced organic chemistry.

Tr the development of Assignable Square Feet per Station criteria for class labora-
tories, it is a generally accepted practice to include the related class laboratory service
space. For example, a value of 50 Assignable Square Feet per Station in general
chemistry includes not only the class laboratory facilities, but also the telated balance
room(s), stock room(s), and so on. In the following example it is assumed that
iaboratory service space serves all of the class laboratories of a particular department.
For instance, it is assumed that the laboratory service space for chemistry serves all
Laboratory Types in chemistry.

Lab/Detailed/Projection/New/ Discussion
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Section 3.1.2
Detailed Method

PROJECTION OF CLASS LABORATORY REQUIREMENTS FOR A NEW INSTITUTION

EXAMPLE

DATA TO BE DETCRMINED For each Laboratory Type

»-Number of class laboratories (R)

p=-Station Count (SC) for each class laboratory
B Assignable Square Feet for each class laboratory (LASE}

For each Department
» Assignable Square Feet of class laboratory service facilities (LsASF)

Obtain the curricular program data for each Laboratory Type from the program

PROCEDURE 1. [
planning procedure (discussed in Manual Six).

»Weekly Room Hours (WRH) by Section Size (SS)
»-Weekly Student Hours (WSH) by Section Size (SS)
These data are tabulated in Table 24.

TaABLE 24

PrOJECTED WEEKLY RooMm Hours AND WEEKLY STUDENT HOURS IN Crass LABORATORIES
BY SECTION SIZE FOR EACH DEPARTMENT AND LABORATORY TYPE

Biology
(13 V3] (3) (1) (2) 3) 1 (2 3)
Laboratory Type A La?lcratory Type B Laboratory Type C
) Weekly Weekly / Weekly Weekly o Weekly Weekly
Section Room Student Section |  Room Student Section Room Student
Size Hours Hours Size ! Hours Hours Size Hours Hours
(85) (WRH) (WSH) (88) / (WRH) (WSH) (58) (WRH) (WSH)
25 8 200 20 4 80 20 4 80
24 8 192 19 8 152 16 4 64
23 16 368 17 4 68 13 4 52
22 16 352 16 4 64 12 g 96
21 16 336 i3 4 60 11 4 44
20 8 160 14 8 112 10 8 80
19 8 152 13 8 104 8 8 64
Total 80 1,760 Total 40 640 Total 40 480
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TABLE 24 (continued)

Zoology
49 @ 3) (1) (2) 3)
Laboratory Type A Laboratory Type B
) Weekly Weekly ) ’Weekly Weekly
Section Room Student Section Room Student
Size Hours Hours Size Hours Hours
(5%) (WRH) (WSH) (85) (WRH) WSH)
32 4 128 23 4 92
29 4 116 20 8 160
27 4 108 19 4 76
26 8 208 18 4 72
Total 20 560 Total 20 400
Chemistry
(1) (2 (3) (1) 2) (3) 1) @ 3)
Laboratory Type A Laboratory Type B Laboratory Type C
) Weekly Weekly , Weekly Weekly , Weekly Weekly
Section Room Student Section Room Student Section Room Student
Size Hours Hours Size Hours Hours Size Hours Hours
(55) (WR: ) (WSHD) (8S) (WRH) (WSH) (85) (WRH) (WSH)
30 4 120 19 4 76 17 8 136
29 8 232 17 4 68 16 8 128
27 8 216 15 g 120 15 8 120
26 16 416 14 8 112 13 4 52
25 16 400 13 8 104 11 4 44
24 16 384
23 8 184
22 4 88
Total 80 2,040 Total 32 480 Total 32 480
Geology
¢9) @ 3) 1) () €)]
Laboratory Type A Laboratory Type B
Weekly Weekly o Weekly Weekly
Section Room Student Section Room Student
Size Hours Hours Size Hours Hours
(55) (WRH) (WSH) (SS) (WRH) (WSH)
24 4 96 22 8 176
21 4 84 21 4 84
20 4 80 20 4 80
19 4 76 19 4 76
18 8 144 16 4 64
Total 24 480 Total 24 480
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TABLE 24 (continued)

Physics

1)

@

Laboratory Type A

Section
Size

(59)

Weekly
Room
Hours
(WRH)

Weekly
Student
Hours

Section
Size

(55)

Weekly
Student
Hours

(WSH)

Section

Size

(SS)

Room
Hours

(WRH)

Weekly
Stadent
Hours
(WSH)

28
27
26
24
23
22
21

o o e
QOO Tty

24
21
20
19

120
105
100

95

14
12

oW L

Total 50 1,200 Total 20 420 Total 18 180

2. Establish utilization rates for each Laboratory Type as a matter of institutional

policy.

Room Utilization Rate (RUR)
p=Station Occupancy Ratin (SOR)

These utilization rates are indicated in Table 25.

AssUMED Crass LABorRATORY UTILIZATION RATES*

TABLE 25

FOR EicH LamoraTorY TYPE

(1)

Department

2

Laboratory

Type

3)
Assumed
- Room
Utilization

Rate
(RUR)

@
Assumed
~ Station
Occupancy
Ratio
(SOR)

¢

Assumed
Station
Utilization
Rate
(SUR)

(3)=0)x4)

Biology A 22 0.80 17.6
Biology B 20 0.80 16.0
Biology C 20 0.60 12.0
Zoology A 2. 0.80 16.0
Zoology B 20 0.80 16.0
A 20 0.85 17.0
B 20 0.60 12.0
C 20 0.60 12,0
A 25 0.64 16.0
B 25 0.64 16.0
Physics A 25 0.80 20.0
Physics B 21 0.80 16.8
Physics C 20 0.60 12.0

standards.
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Mathod X

_X. Determine the total number of Stations (N) required for each Laboratory Type
to accommodate the projected Weekly Student Hours (WSH).

The required number of Stations are indicated in Table 26.

TABLE 26

ReQUIRED NUMBER OF STATIONS FOR EacCH LABORATORY TYPE

(1) (2) €)] 4 &)
Weekly Station Number
, Student Utilization of
Laboratory Hours Rate Stations
Department Type (WSH) (SUR) (N)
5)=@3)+@
Biology A 1,760 17.6 100
Biology B 640 16.0 40
Biology C 480 12.0 40
Zoology A 560 16. 35
Zoology B 400 16.( 25
Chemistry A 2,040 17.0 120
Chemistry B 480 12.0 40
Chemistry C 480 12.0 40
Geology A 480 16.0 30
Geology B 480 16.0 30
Physics A 1,200 20.0 60
Physics B 420 16.8 25
Physics C 180 12.0 15

Lab/Detailed/Projection/New/Example
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Method Y

3Y. Determine the Station Count (SC) required for each Laboratory Type to accor.’

modate the projected Average Section Size (AVSS).
The required Station Counts are indicated in Table 27.

Tapi= 27

REQUIRED STATION CoOUNT FOR EAcH LABoraTORY TYPE

1) (2) (3) C)) ® (6) )
Weekly Weekly Average Station

i Room Student Section Occupancy Station

Laboratory Hours Hours ~Size Rates Count
Department  Type (WRH) (WSH) (AvVSS) (SOR) (8C)

(N=(5)+(6)

Biology A 80 1,760 22 0.80 27.50
Biology B 40 640 16 0.80 20.00
Biology C 40 480 12 0.60 20.00
Zoology A 20 560 28 0.80 35.00
Zoology B 20 400 20 0.80 25.00
Chemistry A 80 2,040 25.5 0.85 30.00
Chemistry B 32 480 15 0.60 25.00
Chemistry C 32 480 15 0.60 25.00
Geology A 24 480 20 0.64 31.25
Geology B 24 480 20 0.64 31.25
Physics A 50 1,200 24 0.80 30.00
Physics B 20 420 21 0.80 26.25
Physics C 18 180 10 0.60 16.67
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4, Determine the required number of rcoms (R) for each Laboratory Type.
The required number of rooms are indicated in Table 28.

TaBLE 28

REQUIRED NUMBER OF CLASS LABORATORIES FOR EACH LABORATORY TYPE

1) 2) 3) @ (5) (6)
, Assumed Fractional o

Weekly ~ Room Number Number
Room Utilization ~of _of

) , Laboratory Hours Rate Rooms Rooms
Department . Type (WRH) (RUR) Rp) R)

G)=0@3)+4;
Biology A 80 22 3.64 4
Biology B 40 20 200 2
Biology C 40 20 2.00 2
Zoology A 20 20 1.00 1
Zoology B 20 20 i.co 1
Chemistry A 80 20 4.00 4
Chemistry B 32 20 1.60 2
Chemisiry C 32 20 1.60 2
Geology . A 24 25 0.96 1
Geology B 24 25 0.96 1
Physics A 50 25 2.00 2
hysics B 20 21 0.95 1
Physics C 18 20 0.90 1
81
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5. Decide the final projected number of rooms of each Station Count (SC) for each
Laboratory Type, determine the design criteria, and then calculate the require
laboratory Assignable Square Feet (LASF).

These data are tabulated in Table 29,
TABLE 29

REQUIRED ASSIGNABLE SQUARE FEET IN CrAss LABORATORIES AND CLASS
LABORATORY SERVICE FACILITIES

ERIC.

Biology
1) ) -(3) 4 5)
Laboratory Types
Procedure A B C Total
MEeTHOD X
R 4 2 2 8 *
N 100 40 40 180 *
SC 25 20 20 22,5%%
LASF/N 36 40 50 40 ek
LASF/R = SC x LASF/N 900 800 1,000 900 Hw*#
LASF = R x LASF/R 3,600 1,600 2,000 7,200 *
LsASF/N N/A N/A N/A 8
LsASF = N x LsASF/N N/A N/A N/A 1,440
ASF = LASF 4 LsASF N/A N/A N/A 8,640
MEetHOD Y
R 4 2 2 g
N 110 40 . 40 190 *
SC 27.5 20 20 23.75%%
LASEF/N ) 36 40 50 41 Aorx
LASF/R = SC x LASF/N 1,050 800 1,000 975wk
LASF = R x LASF/R 4,200 1,600 2,000 7,800 * \
LsASF/N o N/A N/A N/A 8
LsASF = N x LsASF/N N/A N/A N/A 1,520
ASF = LASF + LsASF N/A N/A N/A 9,320
Zoology
MEeTHOD X = METHOD Y
R 1 1 2t
N 35 25 601
8C 35 25 0%
LASF/N , 30 42 35k
LASF/R = SC x LASF/N 1,050 1,050 1,050%Hkx*
I.ASF = R x LASF/R 1,050 1,050 2,100t
LsASF/N o N/A N/A 13
LsASF = N x LsASF/N N/A N/A 780
ASF = LASF 4 LsASF N/A N/A 2,880
*Sum of columns (2) + (3) + (4)
+Sum of columns (2) + (3)
**Average SC
#**xAverage LASF/N
wwkk Average LASF/R
82 __
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TABLE 29 (continued)

Chemistry
1M (2) 3) ) (5)
Laboratory Types

Procedure A B C Total
METHOD X
R 4 2 2 g
N 120 40 40 200*
SC 30 20 20 25%%
LASF/N 36 40 52 4k
LASF/R = SC x LASF/N 1,080 800 1,040 . 1,000 %%
LASF = R x LASF/R 4,320 1,600 2,080 8,000%
LsASF/N N/A N/A N/A 20
I1sASF = N x LsASF/N N/A N/A MN/A 4,000
ASF = LASF - LsASF N/A N/A N/A 12,000
METHEOD Y
R 4 2 2 8 *
N 120 50 50 220 *
sC 30 25 25 27.50 **
LASF/N o 36 40 52 40.5 g
LASF/R = SC x LASF/N 1,080 1,000 1,360 1,115 Hkeok
LASF = B x LASF/R 4,320 2,000 2,600 8,920 *
1sASF/N N/A N/A N/A 20
LsASF = N x LsASF/N N/A N/A N/A 4,400
ASF = LASF - LsASF N/A N/A N/A 13,320

Geology

METHOD X
R , 1 1 2%
N ' 30 30 607
sC 30 30 30**
LASF/N o o 36 44 40*k
LASF/R — SC x LASF/N 1,080 1,320 1,200% % %%
ILASF = R x LASF/R 1,080 1,320 2,4007
ILsASF/N N/A N/A 8
LsASF = N x LsASF/N N/A N/A 480
ASF = LASF 4- LsASF N/A N/A 2,880
MeTHOD Y
R 1 1 2%
N 2 2 641
sC 31.25 31.25 3o
LASF/N - 36 44 3wk
LASF/R = SC x LASF/N 1,125 1,375 1,25Q%%k*
LASF = R x LASF/R 1,125 1,375 2,500%
LsASF/N ) N/A N/A 8
LsASF = N x LsASF/N N/A N/A 512
ASF = LASF + LsASF N/A N/A 3,012

*Sum of columns (2) 4 (3) 4 (4)
+Sum of columns (2) 4 (3)
**Average SC o
***k Average LASF/N
*#x* Average LASF/R
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TasLE 29 (continued) st

84

- — - - - . ERaat ey
Physics {
1) 2) 3 4 &)
Laboratory Types
Procedure A B C Total
MEeTHOD X
R 2 1 1 4%
N 60 25 15 100*
sC , 30 25 15 25
LASF/N 40 40 60 45kkE
LASF/R = SC x LASF/N 1,200 1,200 900 1,125%%%%
LASF = R x LASF/R 2,400 1,200 900 4,500%
LsASF/N - N/A N/A N/A 27
LsASF = N x LsASF/N N/A N/A N/A 2,700
ASF = LASF <4 LsASF N/A N/A N/A 7,200
METHOD Y
R 2 1 1 4 #
N 60 27 17 104 *
sC 30.00 26.25 16.67 26 ik
LASF/N o o 40 - 48 60 44.84-*#*
LLASF/R = SC x LASF/N 1,200 1,260 1,000 1,165 Akl
LASF = R x LASF/R 2,400 1,260 1,000 4,660 *
LsASF/N o N/A N/A N/A 27
LsASF = N x LsASF/N N/A N/A N/A 2,908
ASF = LASF 4 LsASF N/A N/A N/A 7,568

*Sum of columns (2) -~ (3) + (4)

**Average SC
ko Average LASF/N
w#dk Average LASF/R
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Section 3.1.3

Detailed Method

PROJECTION OF CLASS LABORATORY REQUIREMENTS FOR AN EXISTING INSTITUTION

DISCUSSION
For each Laboratory Type*

B~ Additicnal number of class laboratories (R)
B~Station Count (SC) for each additional class laboratory
M- Assignable Square Feet (ASF) for each additional class laboratory (L)

- Assignable Square Feet (ASF) of additionai class laboratory service (Ls) facili-
ties ,

P-Projected class laboratory Weekly Room Hours (WRH) distributed by Section
Size (SS) for each Laboratory Type

B=-Projected class laboratory Weekly Student Hours (WSH) distributed by Section
Size (SS) for each Laboratory Type

These distributions are derived from projected course enrollments for each Laboratory
Type, distributed by class laboratory Section Size and number of class laboratory
hours of instruction required per Section.

B Number of existing class laboratories (R)
p-Station Count (SC) in each existing class laboratory 7
P Assignable Square Feet (ASF) in each existing class Iaboratory (L)

For each department

B Assignable Square Feet (ASF) of existing class laboratory service (Ls) facilities

For each Laboratory Type

P Room Utilization Rate (RUR)
p-Station Occupancy Ratio (SOR) o
- Number of Assignable Square Feet per Station (ASF/N)
' ;’fhé ﬁ%acedure as developed here assumes that the several Laboratory Types are also cate-
- gorized by the department to which they are assigned. . o
*#*In order to simplify the procedures, class laboratories service facilities are assumed to be a
departmental resource servicing all class laboratories rather than individual Laboratory
Types.

132

DATA TO BE DETERMINED

PROGRAM DATA REQUIRED

FACILITIES DATA REQUIRED

UTILIZATION ASSUMPTIONS
REQUIRED
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PROCEDURE

1. Obtain the curricular program data for each Laboratory Type from the program
planning procedure (discussed in Manual Six).

B-Weekly Room Hours (WRH) by Section Size (SS)
B Weekly Student Hours (WSH) by Section Size (SS)

2. Establish utilization rates for each Laboratory Type as a matter of institutional
policy.
»Room Utilization Rate (RUR)
B-Station Occupancy Ratio (SOR)

In certain instances it may even be desirable to develop utilization criteria for indi-
vidual class laboratories of the same Laboratory Type.

Method X
3X. Determine the total number of Stations (N) required for each Laboratory Type
to accommodate the projected Weekly Student Hours (WSH).

ThlS is the quotient obtained by dividing the projected Weekly Student Hours
(WSH) by the assumed Station UtlllZStlDr‘l Rate (SUR). '

Number of Stations = (Weekly Student Hours) -+
(Station Utilization Rate)

(WSH) -+ (SUR)

N

Method Y

The number of Stations may be determined on another basis. It is usually the cas’
that the capacity for a class laboratory (or a group of similar ones) is set on the basis
of an instructional decision concerning the maximum laboratory Section Size. Hence,

the number of Stations can be determined by use of the projected Average Section
Size and the Station Occupancy Ratio rather than by use of the WSH/SUR ratio.

3Y. Determine the Station Count (SC) required for each Laboratory Type to accom- .
modate the projected Average Section Size (AvSS). »

Station Count = (Projected Average Section Size) +
(Assumed Station Occupancy Ratio)
= (AvSS) + (SOR)

Although this alternate method (Method Y) can be shown to be mz:.themazzc‘ally
equivalent to the WSH/SUR Method (Method X)), it may produce numerzcall
different results because of the sequence of the calculations. For a more com-
plete discussion of the two methods see the Essay on the Interrelationship Df
Utilization Assumptions (Section 3.6. of this manual).
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t. Determine the required number of rooms (R) for each Laboratory Type. |

This is the quotient of the projected Weekly Room Hours (WRH) by the assumed
Room Utilization Rate (RUR).

Number of Rooms = (Weekly Room Hours) +
(Room Ultilization Rate)
R = (WRH) + (RUR)

Compare the existing with the projected distribution of rooms (R) and number of
Stations for each Laboratory Type,

i

Tt is possible that the results of this analysis may indicate the need for additional
Stations, but not for additional rooms. This situation requires an evaluation of all
basic assumptions and a decision. The decision might be to

B=Not add Stations, thereby increasing utilization rates

»Add Stations to existing rooms, thereby reducing the number of Assignable
Square Feet per Station - .

»Add Stations in a new room, thereby lowering utilization rates

For a discussion of the effect of the alternate methods of calculating Stations see
the Essay on the Interrelationship of Utilization Assumptions (Section 3.6. of this
manual).

5. Decide the additional class laboratories of each Station Count required for each
Laboratory Type, determine the design criteria, and then calculate the additional
laboratory Assignable Square Feet (LASF). For all class laboratory space ina
department, determine the additional laboratory service Assignable Square Feet.
(LsASF).

These calculations may be made on two bases as illustrated in the following
example. The two new methods reflect the alternate ways of calculating student
Station requirements.

Note that an alternative method sometimes used to project the Assignable Square
Feet of class laboratory space including related service facilities is the use of a
single value for Assignable Square Feet per Station which provides sufficient space
for both class laboratory space and the related service space.

See the Comments on the Procedure following Step 5 in Section 3.1.2 of this manual. COMMENTS ON THE
, PROCEDURE

Note also that the procedure outlined above makes no assumption about the quality

of the existing class laboratory facilities, If some of the existing class laboratory space

is of such poor quality that it will be abandoned or converted to other uses between

the present time and the point in time to which the projected program data apply,

then the existing facilities assumed in Step 5 should be adjusted to reflect only the

class laboratories which will still exist at the time assumed as the target year for the

projected program data.
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Section 3.1.3

Detailed Method

PROJECTION OF CLASS LABORATORY REQUIREMENTS FOR AN EXISTING INSTITUTION

EXAMPLE

DATA TO BE DETERMINED For each Laboratory Type
= Additional number of class laboratories (R)

B Station Count (SC) for each additional class laboratory
B~ Assignable Square Feet (ASF) for each additional class laboratory (L)

For each department

B Assignable Square Feet (ASF) of additional class laboratory service (Ls) facili-
ties! .

M\

OCEDURE 1. Obtain the curricular program data for each Laboratory Type from the program-
planning procedure (discussed in Manual Six). ‘

»Weekly Room Hours (WRH) by Section Size (SS)
pWeekly Student Hours (WSH) by Section Size (SS)

These datar are tabulated in Table 30.

TABLE 30
PROJECTED WEEKLY PooM HoOURs AND WEEKLY STUDENT HOURs IN CLASS LABORATORIES
BY SECTION SIZE FOR EACH DEPARTMENT AND LABORATORY TYPE
. BiOIDEK;
1) ) (3) 1) V3] 3 e 2) 3)
Laboratory Type A Laboratory Type B Laboratory Type C
, Weekly Weekly 7 Weekly Weekly , Weekly Weekly
Section Room Student Section Room Student Section Room Student
Size Hours Hours Size Hours Hours Size Hours Hours
(55) (WRH) (WSH) (SS) (WRH) (WSH) (SS) (WRH) (WSH)
25 8 200 20 4 80 20 4 80
24 8 192 19 8 152 16 4 64
23 16 368 17 4 68 13 4 52
22 16 352 16 4 64 12 8 96
21 16 336 15 4 60 11 4 44
20 8 160 14 8 112 10 8 80
19 8 152 13 8 104 8 8 64
Total 20 1,760 Total 40 640 Total 40 480
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TaBLE 30 (continued)

1y () (3) (1 2) (3)
Laboratory Type A I.aborartary Type B
o Weekly Weekly Weekly Weekly
Section Room Student Section Room Student
Size Hours Hours Size Hours Hours
(85) (WRH) (WSH) (55) (WRH) (CNVSH)
32 4 128 23 4 92
29 4 116 20 8 i60
27 4 108 19 4 76
26 8 208 18 4 72
Total 20 560 Total 20 400
Chemistry
(1) () (3) 1 (2) (3) (1) 2 3)
Laboratory Type A Laboratory Type B Laboratory Type C
Weekly Weekly Weekly Weekly , Weekly Weekly
Section Room Student Section Room Student Section Room Student
Size Hours Hours Size Hours Hours Size Hours Hours
(SS) (WRH) (WSH) (SS) (WRH) (WSH) (8S) (WRH) (WSH)
30 4 120 19 4 76 17 8 136
29 8 232 17 4 68 16 8 128
27 8 216 i5 8 120 15 8 120
26 16 416 i4 8 112 13 4 52
25 16 400 13 8 104 11 4 44
24 16 384
23 8 184
22 4 88
Total 80 2,040 Total 32 480 Total 32 480
Geology
1) 2) 3) ) ) 3) ’
Laboratory Type A Laboratory Type B
Weekly Weekly Weekly Weekly
Section Room Student Section Room Student
Size . Hours Hours... . L. Size Hours Hours
(SS) (WRH) (WSH) (SS) (WRH) (WSH)
24 4 96 22 8 176
21 4 84 21 4 84
20 4 80 20 4 80
19 4 76 19 4 76
18 8 144 16 4 64
Total 24 480 Total 24 480
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Physics

(1) (2) (3) (1) (2 (3) 1 (2) 3)
Laboratory Type A Laboratory Type B Laﬁc:;;atory rj;ype C 7

Wecekly
Student
Hours

(WSH)

Weekl.
koom
Hours

(WRH)

Weekly
Room
Hours

(WRH)

Weekly
Studerit
Hours

(WSH)

Weekly Weekly
Room
Hours

(WRH)

Section
Size

(85)

Section
Size

(SS)

Section
Size

(SS)

Hours

(WSH)

28 5 140 24 5 120 14 3 42
27 5 135 21 5 105 12 3 36
26 5 130 20 5 160 9 ) 54
24 10 240 19 5 85 8 A 48
23 10 230
22 10 220
21 5 105
Total 50 1,200 Total 20 420 Total 18 180

2. Establish utilization rates for each Laboratory Type as a matter of institutional
policy.

= Room Utilization Rate (RUR)
p~Station Occupancy Ratio (SOR)

These utilization rates are indicated in Table 31.

TasLe 31
ASSUMED CLASS LABORATORY UTILIZATION RATES* FOR EACH LABORATORY TyPE

(3)

) (5

¢)) 2

Assumed
Room

Assumed
~ Station
Occuparncy

Assumed
Station
Utilization

Utilization
Rate
(RUR)

Rate
(SUR)

G)=0x@

Laboratory Rgt%a)
(SO

Department Type

22 0.80
20 0.80
20 0.60

Biology A
Biology B
Biology C

Zoology A 20 0.80 16.0
Zoology B 20 0.80 16.0
Chemistry A 20 0.85 17.0

' Chemistry B 20 0.60 12.0
Chemistry C 20 0.60 12.0
Geology A 25 0.64 15.0 \
Geology B 25 0.64 16.0

25 0.80
21 0.80
20 1.60

Physics
Physics
Physics

Ow»

*The utilization rates displayed in Table 31 are illustrative only and are not recommended aa
standards. :
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Lab/Detailed /Projection/Existing/ Example

X. Determine the total number of Stations (N) required for each Laboratory Type

to accommodate the projected Weekly Student Hours (WSH).

The required number of Stations are indicated in Table 32,

REQUIRED NUMBER OF STATIONS FOR EACH LABORATORY TYPE

TABLE 32

(1) 2 3 4) (5}
Weekly Station Number
Student Utilization of
Laboratory Hours Rate Stations
Department Type (WSH) (SUR) N)
5)=3B)+4)
Biology A 1,760 17.6 100
Biology B 640 16.0 40
Biology C 480 12.0 40
Zoology A 560 16.0 35
Zoology B 400 16.0 25
Chemistry A 2,040 17.0 120
Chemistry B 480 12.0 40
Chemistry C 480 12.0 40
Geology A 480 16.0 30
Geology B 480 18.0 30
Physics A 1,200 20.0 60
Physics B 420 16.8 25
Physics C 180 12.0 15
91
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Method Y

3Y. Determine the Station Count (SC) required for each Laboratory Type to accen

modate the projected Average Section Size (AVSS).
The required Station Counts are indicated in Table 33.

TABLE 33

REQUIRED STATION COUNT FOR EACH LABorRATORY TYPE

M 2 3) C) ) (6)

)

Weekly Weekly Average ~ Station
Room Student Section Occupancy
Laboratory Hours Hours Size Rates
Department  Type (WRH) (WSH) (AVSS) (SOR)

Station
Count
SC)

(N)=(5)--(6)

Biology A 80 1,760 22 0.80 27.50
Biology B 40 640 16 0.80 20.00
Biology C 40 480 12 0.60 20.00
Zoology A 20 560 28 0.80 35.00
Zoology B 20 400 20 0.80 25.00
Chemistry A 80 2,040 25.5 0.85 30.00
Chemistry B 32 480 15 0.60 25.00
Chemistry C 32 480 15 0.60 25.00
Geology A 24 480 20 0.64 31.25
Geology B 24 480 20 0.64 31.25

50 1,200 24 0.80
20 420 21 0.80
18 180 10 0.60

Physics
Physics
Physics

o]--

30.00
26.25
16.67
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4, Determine the required number of rooms (R) for each Laboratory Type.
The required number ¢ * rooms are indicated in Table 34,

TABLE 34

REQUIRED NUMBER OF CLASS LABORATORIES FOR EAacH LABORATORY TYPE

€Y (2) 3) C)) ® (6)

Assumed Fractional
Weekly Room Number Number
Room Utilization of of
. Laboratory Hours Eate Rooms Rooms
Department Type (WRH) (RUR) Ry R)
G)=03)+@)

Biology A 80 22 3.6
Biology B 40 20 2.0
Biology C 40 20 2.0

Zoology A 20 20 1.00 1
Zoology B 20 Z0 1.00 1

Chemistry
Chemistry

p]=-P2
e
(o]
o]
<
|
| oD
[~ Py
[N

Chemistry 32 20

Geology
Geology

> |
18]
'
N
T,
=
LY e
[
s

Physics
Physics
Physics

‘.lﬁjwb

Tt o

=X
e
=]
W
L




Lab/Detailed/ Projection/Existing/ Example
5. Compare the existing with the projected distributions of rooms (R) and number
of Stations (N) for each Laboratory Type.
This comparison is shown in Table 33.
TasLe 35

REQUIRED ADDITIONAL CLASS LABOKRATORIES AND STATIONS FOR EACH
LABORATORY TYPE

(1) 2) (3) @ (5) (6) ¢)) ® )] (10) (11)
Total Number of Rooms 7 Tataliﬁiimbéig of Statiansr - -
B Labor- ) . Method X | 7 Method Y
Depart- atory Pro- Exist- Re- Pro- Exist- Re- Pro- Exist- Re-
ment Type jected ing quired jected ing quired jected ing quired
(5)=03)—4) @)=6)—(1) (1D=®)—10)
Biology A 4 4 0 100 100 0 110 100 10*
Biology B 2 0 2 40 0 40 40 0 40
Biology C 2 2 0 40 40 0 40 40 0
Zoology A 1 1 0 35 35 0 35 35 0
Zoology B 1 1 0 25 25 0 25 25 0
Chemistry A 4 2 2 120 60 60 120 60 60
Chemistry B 2 2 0 40 40 0 50 40 10%
Chemistry C 2 2 0 40 40 0 50 40 10*
Geology A 1 1 0 30 30 0 32 30 2%
Geology B 1 1 0 30 30 0 32 30 2%
Physics A 2 2 0 60 60 0 60 60 0
Physics B 1 1 0 25 25 0 27 25 2
Physics C 1 1 0 15 15 0 17 15 2%
Total 24 20 4 600 500 100 638 500 138
*Note that in certain instances under Method Y additional Stations 3.€. of this manual). Note also that in practice “existing” numbers
but not additional rooms are required for some specialties. See the of rooms and Stations may need to be adjusted to reflect the future
Essay on the Interrelationship of Utilization Assumptions (Section abandonment of currently used class laboratory space.
6. Decide the additional class laboratories of each Station Count required for each
Laboratory Type, determine the design criteria, and then calculate the laboratory
Assignable Square Feet (LASF). For all class laboratory space in a department,
determine the laboratory service Assignable Square Feet (LsASF).
The additional class laboratory requitements are summarized in Table 36 and the
class laboratory service requirements in Tabie 37.
TABLE 36
REQUIRED ASSIGNBLE SQUARE FEET* OF ADDITIONAL CLASS LABORATORIES
BY LABORATORY TYPE
0] | @ (3)
Department
~ Biology Chemistry
Laboratory Type Laboratory Type
B A
R 2 2
N 40 60
LASF/N B 40 - 36
LASF = N x LASF/N 1,600 2,160
*The Assignable Square Feet per Staﬁan ﬁguresﬁ in Table 36 are illustrative only and are not
recommended as standards.
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TasLE 37
REQUIRED ASSIGNABLE SQUARE FEET* OF ADDITIONAL CLASS LABORATORY SERVICE
FACILITIES BY DEPARTMENT
M (2) 3)
Department
Biology Chemistry
Existing Stations 140 140
Added Stations 40 60
Total Stations 180 200
LsASF/N ) 8 20
LsASF — Total 1,440 4,000
LsASF — Existing 1,120 3,280
LsASF — Additional 320 720

*The Assignable Square Feet per Station figures in Table 37 are illustrative only and are not

recommended as standards.
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INTRODUCTORY COMMENTS

Section 3.2.

Class Laboratory

GENERAL METHOD A

General planning methods such as those described in succeeding pages can be very
useful. They can also be misused easily and therefore may be dangerous in the
hands of the novice. The limitations of these general planning methods are so severe
that their use should be restricted to those institutions which can monitor constartly
the validity of the assumptions involved. When such validity can be assured, general
planning methods serve as adequate rule-of-thumb estimates of overall class labora-
tory requirements. If, however, the application of general planning methods results
in a decision to add, alter, or abandon existing class laboratories, then these generai
estimates must be substantizted by a complete analysis as outlined in the preceding
Detailed Method section.

General Method A relies entirely on averages and yields only total numbers for each
department. It does not indicate the interrelationship of these numbers. For example,
it does not indicate how many class laboratories of each Laboratory Type and cor-
responding numbers of Assignable Square Feet in each should be available. It as-
sumes an Average Room Ultilization Rate for all class laboratories within a depart-
ment and an Average Station Occupancy Ratio for all Stations within a department.
For the evaluation of existing space it yields only the total Weekly Room Hour and
total Weekly Student Hour capacity for class laboratories in each department. For
projections of class laboratory requirements in a new institution, it provides only the
total number of rooms, Stations, and Assignable Square Feet required for each
department. For projections of class laboratory requirements in an existing institu-
tion, it provides only the total additional number of rooms, Stations, and Assignable
Square Feet required for each department.
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Lab/General A/Evaluation/Discussion

Section 3.2.1

General Method A
EVALUATION OF EXISTING CLASS LABORATORY CAPACITY

DIS

'y ]
c

USSION
For each department, total number of DATA TO BE DETERMINED

BWeekly Room Hours (WRH)
P-Weekly Student Hours (WSH)

which existing class laboratories can accommodate
None PROGRAM DATA REQUIRED

For each department FACILITIES DATA REQUIRED

~b=Total number of existing class laboratories (R)
BTotal number of existing class laboratory Stations (N)
pTotal number of existing class laboratory Assignable Square Feet (LASF)
Total number of existing class laboratory service facilities Assignable Square
Feet (LsASK)

For each department UTILIZATION ASSUMPTIONS
REQUIRED
P~ Average Room Utilization Rate (AvRUR)
B Average Station Occupancy Ratio (AvSOR)
P Average Number of Assignable Square Feet per Station [ Av(ASF/N)], includ-
ing laboratory service facilities

1. Obtain the facilities data for each department from the facilities inventory. PROCEDURE

PTotal number of existing class laboratories (R)

p-Total number of existing class laboratory Stations (N)

Total number of existing class laboratory Assignable Square Feet (LASF)

pTotal number of existing class laboratory service facilities Assignable Square
Feet (LsASF)

2. Establish average utilization rates for each department as a matter of institutional
policy.

- Average Room Ultilization Rate (AvRUR)
P Average Station Occupancy Ratio (AvSOR)
»-Average number of Assignable Square Feet per Station [Av(ASF/N)], including
related laboratory service facilities
97
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3. Dey’:ennine the number of Weekly Room Hours (WRH) for each department
which can be accommodated in existing class laboratories,

This Weekly Room Hour capacity (WRH.) is the product of the number of rooms
(R) and the Average Room Utilization Rate (AvRUR).

Weekly Room Hour capacity (Number of rooms) x (Average RUR)
WRH, = (R) x (AvRUR)

4, Determine the total number of Weekly Student Hours (WSH) for each depart-
ment which can be accommodated in existing class laboratories.

This Weekly Student Hour capacity (WSH.,) is the product of the total number of
Stations (N) and the Average Station Utilization Rate (AvSUR).

(Number of Stations) x
(Average Station Utilization Rate)

(N) x (AvSUR)*

Weekly Student Hour capacity

WSH,

5. An alternate method for determining the total number of Weé}cly Student Hours
(WSH) which can be accommodated in existing class laboratory space involves
the use of the ratio of Assignable Square Feet to Weekly Student Hours (ASF/
WSH).

In addition to an assumed Average Room Ultilization Rate (AvRUR) and an as-

sumed Average Station Occupancy ratio (AvSOR), an Average Number of

Assignable Square Feet per class laboratory Station [Av(ASF/N)] (including

class laboratory service facilities) must be assumed for each department. The ratio -

of Assignable Square Feet to Weekly Student Hours (ASF/WSH) is derived as

follows:
Assignable Square Feet (Average Assignable Square Feet per Station
per Weekly Student Hour = (Average Room Utilization Rate) x (Average

Station Occupancy Ratio)

ASF/WSH = —= o oy
ASF/WSH = TZIRUR) x (AvSOR)
[AV(ASF/N)]
= T(AVSUR)

The number of Weekly Student Hours which the class laboratory and related
service Assignable Square Feet in a department can accommodate is then ¢sti-
mated by dividing those square feet by the ASF/WSH ratio.

COMMENTS ON THE See the Introductory Comments on General Method A for the limitations of this pro-
PROCEDURE cedure for analyzing class laboratory capacity (Section 3.2.).

Note that this procedure makes no assumption about the quality of the existing class
laboratory space. Class laboratory facilities judged to be of such poor quality that
they should be abandoned ought to be subtracted from the existing facilities assumed
in Step 1 of this procedure,

*(AvSUR) = (AVRUR) x (AvSOR)
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Section 3.2.1

General Method A

Lab/General A/Evaluation/Example

EVALUATION CF EXISTING CLASS LABORATORY CAPACITY

For each department, total number of

»Weekly Room Hours (WRH)
»Weekly Student Hours (WSH)

which existing class laboratories can accommodate

1. Obtain the facilities data for each department.

These data are tabulated in Table 38.

INVENTORY oF EXISTING CLAsS LABORATORIES

TasLe 38

EXAMPLE

1) (2) 3) 4) )

B Number ) Total

Type of Total Assignable

i of Rooms Stations Square Feet
Department Room [R) (N) (ASF)
, Lab 6 140 5,600
Biology Service N/A N/A 1,120
Total N/A N/A 6,720
Lab 2 60 2,100
Zoology Service N/A N/A 780
Total N/A N/A 2,880
Lab 6 140 5,840
Chemistry Service N/A N/A 3,280
Total N/A N/A 9,120
Lab 2 60 2,400
Geology Service N/A N/A 480
Total N/A N/A 2,880
Lab 4 100 4,500
Physics Service N/A N/A 2,700
Total N/A N/A 7,200
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100

2. Establish average utilization rates for cach department as a matter of institutional
policy.

B~ Average Room Utilization Rate (AVRUR)
»Average Station Occupancy Ratio (AvSOR)

ing related laboratory service facilities

These average utilization rates are illustrated in Table 39.

TaBLE 39

AsSSUMED AVERAGE Crass LABoRATORY UTILIzaTiON RATES* For EACH DEPARTMENT

(1) () (3) ) )
Average Average Average Average
Room Station Station Square Feet
Utilization Occupancy Utilization per
Rate Ratio Rate  Station**
Department (AVRUR) (AvSOR) (AvSUR) [AV(ASF/N)]
#H=2)x@3)

16 48
16 48
15 60
16 48
18 72

Biology 20
Zoology 20
Chemistry 20
Geology 25
Physics 24

Loooo
Mi-r-‘h"-llwcc‘

“These utilization rates are illustrative only and are not recommended as standards.
#*Including class laboratory service areas.

3. Determine the number of Weekly Room Hours (WRH) for each depariment -

which can be accommodated in existing class laboratories.

The Weekly Room Hours capacities (WRH,) of class laboratories in each depart-

ment are shown in Table 40.

TABLE 40

WEeekLY RooM HoUR CapAaciTYy oF ExXISTING CLass LABORATORIES IN EACH DEPARTMENT

1 - (2) 3 “)

Number Assumed Average Weekly Room
of Room Utilization "Hour
Rooms Rate Capacity
Department R) (AVRUR) (WRH,)
@9=(2)x(3)
Biology 6 20 120
Zoology 2 20 40
Chemistry 6 20 120
Geology 2 25 50
Physics 4 24 96
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4. Determine the total number of Weekly Student Hours (WSH) for each department
which can be accommodated in existing class laboratories.

The Weekly Student Hour capacities (WSH,) of the class laboratories in each de-
partment are indicated in Table 41.
TABLE 41

WEEKLY STUDENT HouR CaraciTy oF ExIsTING CLAsS LABORATORIES IN EACH DEPARTMENT

(1) ) 3) 4)
Assumed Average Weekly Student

Tetal Station Utilization _Hour

Stations Rate Capacity

Department ™) (AvSUR) (WSH,)

(4)=(2)x(3)

Biology 140 16 2,240
Zoology 60 16 960
Chemistry 140 15 2,100
Geology 60 16 960
Physics 100 18 1,800

5. An alternate method for determining the total number of Weekly Student Hours
which can be accommodated in existing class laboratory space employs the ratio
of Assignable Square Feet to Weekly Student Hours (ASF/WSH).

The Weekly Student Hour capacities (WSH,) of the class laboratories in each de-
partment, based upon this alternate method, are indicated in Table 42.

TARBLE 42

WEEKLY STUDENT HouRr CAPACiTY OF EXISTING CLAss LABORATORIES IN EACH DEPARTMENT
BY ALTERNATE METHOD

1) @ €) €Y
Total Assignable Square o
Assignable Feet per Weekly Weekly Student
Square Feet* Student Hour** Hour Capacity
Department (ASF) (ASF/WSH) (WSH,)
@)=@2)+3)
Biology 6,720 3.0 = 48 = (20 x 0.80) 2,249
Zoology 2,880 3.0 = 48 + (20 x 0.80) - 960
Chemistry 9,120 4.0 = 60 + (20 x 0.75) 2,280
Geology 2,880 3.0 = 48 = (25 x 0.64) 960
Physics 7,200 4.0 = 72 = (24 x 0.75) 1,800

*Includes class laboratory service space. o
** ASF/WSH = [AvV(ASF/N)] + [(AVRUR) x (AvSOR)]
The WSH, in Steps 4 and 5 agree in all cases except for chemistry. This exception
occurs because the assumed ASF/N for chemistry is 60, but the actual ASF/N is
65+.

Note that this example makes no allowance for class laboratories of such poor quality

~ that they should be abandoned. Where such an adjustment is necessary, it should be
~ reflected in the facilities data in Step 1.
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Lub/Genzral A/Projection/New/Disc ission

Section 3.2.2
General Method A

PROJECTION OF CLASS .ABORATORY REQUIREMENTS FOR A NEW INSTITUTION

DISCUSSION

DATA TO BE DETERMINED For each department

P Total number of class laboratories (R)
B Total number of Stations (IN)
P-Total Assignable Square Feet (ASF), including class labgratory service facilities

PROGRAM DATA REQUIRED For each department

pProjected total class laboratory Weekly Student Hours (WSH)
FACILITIES DATA REQUIRED None

UTILIZATION ASSUMPTIONS For each depattment
REQUIRED
B Average Room Utilization Rate (AvRUR)
P Average Station Occupancy Ratio (AvSOR)
B Average number of Assignable Square Feet per Station [Av(ASF/Nj, includ-
ing laboratory service facilities

PROCEDURE 1. Obtain the curricular program data for each department.

-Total projected class laboratory Weekly Room Hours (WRH)
p=Total projected class laboratory Weekly Student Hours (WSH)

Bt e e it S el bt L

These numbers may be available either from the detailed program planning pro-

cedures discussed in Manual Six or from other estimates.
For example, estimates of Weekly Student Hours can be based on an assumed -
average number of class laboratory Weekly Student Hours per FTE Student. If it %

is assumed that each FTE Student will average four scheduled hours per week in
class laboratories, then for a projected student body of 2,400 students there will be

9,600 Weekly Student Hours of class laboratory instruction.
WSH = (FTE Students) x (WSH per FTE Student)
= (2,400) x (4)
= 9,600 Weekly Student Hours

If it is further assumed that the department of biology accounts for 30 percent of
the total Weekly Student Hours, then there will be 2,880 Weekly Student Hours
of instruction in biology. '
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If it is further assumed that the average laboratory Section Size (SS) in biology will
be 18 students, then there will be 160 Weekly Room Hours (WRH).

Biol RH = o
iology WRH = ‘(Average Section Size)
_ 2,880
=138

= 160 Weekly Room Hours

2. Establish average utilization rates for each department as a matter of institutional
policy.

B Average Room Ultilization Rate (AvRUR)

B~ Average Station Occupancy Ratio (AvSOR)

B Average Number of Assignable Square Feet per Station [AV(ASF/N)], includ-
ing laboratory service facilities

For a more complete discussion of the range of utilization rates and Assignable
Square Feet per Station see Section 3.4. of this manual.

3, Determine the required number of rooms for each department.

This is the quotient obtained by dividing the total projected Weekly Room Hours
(WRH) by the assumed Average Room Utilization Rate (AvRUR).

4, Determine the required number of Stations (N) for each department.

This is the quotient obtained by dividing the total projected Weekiy Student Hours
(WSH) by the assumed Average Station Utilization Rate (AvSUR).

5. Determine the number of Assignable Square Feet (ASF) of class laboratory space
required for each department, including the related service facilities.

This is the product of the number of Stations (N) and the assumed Average Num-
ber of Assignable Square Feet per Station [Av(ASF/N)].

See the Introductory Commenis concerning General Method A for the limitations of COMMENTS ON THE
this procedure for projecting class laboratory requirements (Section 3.2.). PROCEDURE
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Section 3.2.2
General Method A

PROJECT!ON OF CLASS LABORATORY REQUIREMENTS FOR A NEW INSTITUTION

EXAMPLE

DATA TO BE DETERMINED For each department

p-Total number of class laboratories (R)
Total number of Stations (N)
B-Total Assignable Square Feet (ASF), including class laboratory service facilities

PROCEDURE 1. Obtain the curricular program data for each department.

»Total projected class laboratory Weekly Room Hours (WRH)
»-Total projected class laboratory Weekly Student Hours (WSH)

These data are tabulated in Table 43.

TABLE 43

PrROJECTED WEEKLY RooM Hours AND WEEKLY STUDENT HQURS IN QLASS LABORATORIES
BY DEPARTMENT

) @ O
) Weekly Room Hours Weekly Student Hours :
Department (WRH) - (WSH) 4
Biology 160 2,880
Zoology 40 : 960
Chemistry 144 3,000 1
Geology 48 - 960 ;
Physics 88 1,800
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2. Establish average utilization rates for each department as a matter of institutional
policy.
P-Average Room Utilization Rate (AvRUR)
P Average Station Occupancy Ratio (AvSOR)
P~ Average Number of Assignable Square Feet per Station [Av(ASF/N)], includ-
ing related service facilities

These average utilization rates are shown in Table 44.

TABLE 44
ASSUMED AVERAGE CLASS LABORATORY UTILIZATION RATES* FOR EACH DEPARTMENT

1 2 (3) 1C)) &)

Average Average Average Average
Room Station Station Assignable
Utilization Occupancy Utilization Square Feet
Rate Ratio Rate per Station**

Department . (AVRUR) (AvSOR) (AvSUR) [AV(ASE/N)]
@=@2)x(3)

Biology 20 0.80 16 48
Zoology 20 0.80 16 48
Chemistry 20 0.75 15 60
Geology 25 0.64 16 48
Physics 24 0.75 18 72

*These utilization rates are illustrative only and are no! recommended as standards.
**Including class laboratory service areas.

3. Determine the required number of rooms for each department.

An example of this determination is shown in Table 45,

TABLE 45
REQUIRED NUMBER OF CLASS LABORATORIES FOR EACH DEPARTMENT

Weekly Assumed Average

Room Room Utilization Required Number
Hours ~ Rate of Rooms

Department (WRH) ~ (AVRUR) ®R)

@=2)+3)

Biology 160 20 8.00 = 8
Zoology 40 20 200 =2
Chemistry 144 20 ‘ 7.20 = 8*
Geology 48 25 1.92 = 2*
Physics 88 24 3.25 = 4%

#Because fractional numbers of rooms cannot be built, any calculated result which is not a
whole number is rounded to the next higher whole number,

105

152




Lab/General A/Projection/New/Example

4, Determine the required number of Stations for each department.
An example of this determination is shown in Table 46.

TABLE 46

1) @) (3) 4)

Weekly Assumed Average Required
Student Station Utilization Number of
B 7 Hours ~ Rate B Stations
Department (WSH) (AVYSUR) [N=(WS5H)/(AvSUR)]

(4=(2)+(3)

Biology 2,880 16 180
Zoology - 960 16 60
Chemistry 3,000 15 200
Geology 960 16 60
Physics 1,800 18 100

5. Determine the number of Assignable Square Feet (ASF) of class laboratory space
required for each department, including the related service facilities,

An example of this determination is shown in Table 47.

TABLE 47

REQUIRED TOTAL ASSIGNABLE SQUARE FEET OF CLASS LABORATORY SPACE
FOR EACH DEPARTMENT

(1) (2) (3) C))

Total Number Assignable Square Total Assignable
of Stations Feet per Station* Square Feet
Department ™) (ASF/N) (ASF)

@=)x(3)

Biology 180 48 - 8,640
Zoology 60 48 2,880
Chemistry 200 60 12,000
Geology 60 48 2,880
Physics 100 72 7,200

*These assumed Assignable Square Feet per Station are illustrative only and are not recom-
mended as standards.
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Section 3.2.3

General Method A

PROJECTION OF CLASS LABORATORY REQUIREMENTS FOR AN EXISTING INSTITUTION

DISCUSSION

For each department

B~ Additional number of class laboratories (R)

P= Additiona} number of Stations (IN)

P Additional Assignable Square Feet (ASF), including class laboratory service
facilities

For each department

P-Projected total class laboratory Weekly Room Hours (WRH)
P-Projected total class laboratory Weekly Student Hours (WSH)

For each de, artment

»Weekly Room Hour capacity (WRH,) of existing class laboratories
B> Weekly Student Hour capacity (WSH,) of existing class laboratories

P Average Room Utilization Rate (AvRUR)
P~ Average Station Occupancy Ratio (AvSOR) 7 B
»-Average Number of Assignable Square Feet per Station [Av(ASF/N)], includ-

ing class laboratory service areas
1. Obtain the curricular program data for each department.

p-Total projected class laboratory Weekly Room Hours (WRH)
»-Total projected class laboratory Weekly Student Hours (WSH)

These numbers may be available either from the detailed program planning pro-
cedures discussed in Manual Six or from other estimates.

For example, estimates of Weekly Student Hours can be based on an assumed
average number of class laboratory Weekly Student Hours per FTE Student, If it
is assumed that each FTE Student will average four scheduled hours per week in
class laboratories, then for a projected student body of 2,400 students there will
be 9,600 Weekly Student Hours of class laboratory instruction.

(FTE Students) x (WSH per FTE Student)

WSH =
= (2,400) x (4)

9,600 Weekly Student Hours

DATA TO BE DETERMINED

PROGRAM DATA REQUIRED

FACILITIES DATA REQUIRED

UTILIZATION ASSUMPTIONS
REQUIRED
PROCEDURE
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If it is further assumed that the department of biology accounts for 30 percent of
the total Week]y Student Hours, then there will be 2,880 Weekly Student Hour
of instruction in biology.

If it is further assumed that the average laboratory Section Size in biology will be
18 students, then there will be 160 Weekly Room Hours (WRH).

(WSH)
(Average Section sze)

2,880
-18

= 160 Weekly Room Hours

Biology WRH

Establish average utilization rates for each department as a matter of institutional
policy.

P Average Room Utilization Rate (AvRUR)

B~ Average Station Occupancy Ratio (AvSOR)

»Average Number of Assignable Square Feet per Station [Av(ASF/N}], includ-
ing related service areas

P Average Station Occupancy Ratio (AvSOR)

FAverage Number of Assignable Square Feet per Station [ Av(ASF/N)], mclud—

ing related service areas

For a more complete discussion of the range of utilization rates and Assignable

Square Feet per Station see Section 3.4. of this manual.

. Determine the additional number of rooms (R) required for each department.

This is the difference between the projected departmental Weekly Room Hours
(WRH) and the Weekly Room Hour capacity (WRH,) of existing class labora-

tories divided by the assumed Average Room Utilization Rate (AvRUR).

Additional Class Laboratories = (Projected Departmental WRH) —
(Ex1stlr1g Departrnental WRH.;.)
(AVRUR)

A method of calculating WRH, for each department is discussed in Section 3.2.1.

Determine the additional number of Stations (N) required for each department.

This is the difference between the total projected Weekly Student Hours (WSH)
and the Weekly Student Hour capacity (WSH,) of existing class laboratory Sta-
tions (N) divided by the assumed Average Station Utilization Rate (AvSUR).

Additional Stations = (Projected Departmental WSH) —
(Existing Departmental WSH,)

(AvSUR)

A method of calculating WSH, for each department is discussed in Section 3.2.1.
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5. Determine the additional number of Assignable Square Feet (ASI") of class labor-
atory space required for each department.

This is the product of the number of additional Stations (N) and the assumed
‘Average Number of Assignable Square Feet per Station [Av(ASF/N)], including
class laboratory service space.

Additional Department ASF = (Additional Departmental N) x
[Av(ASF/N)]

See the Introductory Comments on General Method A for the limitations of this pro- COMMENTS ON THE
cedure in projecting additional class laboratory requirements. PROCEDURE

Note that this procedure makes no assumption about the quality of the existing class
laboratory space. Class laboratory facilities judged to be of such poor quality that
they should be abandoned ought to be subtracted from the existing facilities assumed
in Step 1 of the Procedure in Section 3.2.1,
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Section 3.2.3

General Method A
PROJECTION OF CLASS .«BORATORY REQUIREMENTS FOR AN EXISTING INSTITUTION

EXAMPLE

DATA TO BE DETERMINED For each department

- Additional number of class laboratories (R)

‘»Additional number of Stations (N)

»Additional Assignable Square Feet (ASF), including ¢lass laboratory service
facilities

PROCEDURE 1. Obtain the curricular program data for each department.

pTotal projected class latoratory Weekly Room Hours (WRH)
PTotal projected class laboratory Weekly Student Hours (WSH)

These data are shown in Table 48.
TABLE 48

PROJECTED WEEKLY RooM Hours AND WEEKLY STUDENT Hours IN CLASS LABORATORIES
BY DEPARTMENT

Wegkly Room Hours Weekly Student Hours
Department (WRH) (WSH)
Biology 160 2,880
Zoology 40 960
Chemistry 144 3,000
Geology 48 960
Physu:s 88 1,800
110
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2. Establish average utilization rates for each department as a matter of institutional
policy.

P Average Room Utilization Rate (AvRUR)

B~ Average Station Occupancy Ratio (AvSOR)

B-Average Number of Assignable Square Feet per Station [Av(ASF/N)], iaclud-
ing related service facilities

These average utilization rates are shown in Table 49.

TABLE 49
AsSSUMED AVERAGE CrLASS LABORATORY UTILIZATION RATES* FOR EACH DEPARTMENT
(1) 2 3) 4 )
. - Average
Average Roomn Average Station  Average Station ‘Assignable
Utilization QOccupancy Utilization Square Feet
, ~ Rate ~Ratio Rate per Station*#
Department (AvRUR) (AVSOR) (AVvSEUR) Av(ASF/N)
)=(2)x(3)
Biology 20 0.80 16 48
Zoology 20 0.80 16 48
Chemistry 20 0.75 15 60
Geology 25 0.64 16 48
Physics - 24 0.75 18 72

*These utilization rates are illustrative only and are not recommendcd as standards,
**Including class laboratory service areas.

3. Determine the additional number of rooms (R) required for each department.
An example of this determination is shown in Table 50,

TABLE 50

REQUIRED ADDITIONAL CLASS LABORATORIES FOR EACH DEPARTMENT
1) (2) 3 @ ) (6)
Existing Additional Assumed N
Weekly Weekly Reom  Average Additional
Projected Room "Hour - Room _ Class
Weekly Hour Capacity Utilization Laboratories
: Room Hours Capacity Required Rate Required
- Department (WRH) (WRH)) (WRH)) (AVRUR) R)
@H=@2)—0) 6)=@4)-+0)
| Biology 160 120 40 20 2,00 = 2
i Zoology 40 40 0 20 000 =0
¢ Chermistry 144 120 24 20 1.20 = 2**
. Geology 48 . 50 0 25 0.00 =0
i Physics 88 96 0 24 000 =0

*The existing WRH,, in column 3 were determined in the Example in Section 3.2.1.
**Because fractional numbers of rooms cannot be built, any calculated result which is not a
whele number is rounded to the next higher whole number,
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4. Determine the additional numier of Stations (IN) required for each department.
An example of this determination is shown in Table 51.

TABLE 51

REQUIRED ADDITIONAL CLASS LABORATORY STATIONS FOR EACH DEPARTMENT

0] ) @) @ &) (6)

. ) Existing Additional Assumed  Additional
Projected Weekly Weekly Average Class
Weekly Student Student Hour Station  Laboratory
Student _Hour Capacity Utilization Stations
Hours Capacity Required Rate Required
Departrr. & (WSH) (WSH,) (WSH,) (AvSUR) ™)

@H=(2)—-(3) - (6)=4)-=+(5)

Biology 2,880 2,240 640 16 40
Zoology 960 960 0 16 0
Chemistry 3,000 2,100 900 15 60
Geology 960 960 0 16 0
Physics 1,800 1,800 0 18 0

*The existing WSH,, in column 3 were determined in the Example in Section 3.2.1.

5. Determine the additional number of Assignable Square Feet of class laboratory
space required for each department. ~

B Sl e i 4

An example of this determination is shown in Table 52.

TABLE 52
REQUIRED ADDITIONAL SQUARE FEET OF CLASS LABORATORY SPACE FOR EACH DEPARTMENT |

1) ) @ “@

Assumed
Average

112

Additional
Stations

Assignable
Square Feet
per Station

Additional
Assignable
Square Feet

Department ™) [AV(ASF/N)] (ASF)
9=(2)x(3)

Biology 40 48 1,920
Zoology 0 48 0
Chemistry 60 60 3,600%*
Geology 0 48 0
Physics 0 72 0

*Note that under the procedure recommended here the additional class laboratory space ic:r;
chemistry is 3,600 ASF. If an alternate method had been used, the additional need would
have been calculated to be 2,880 ASF. This alternate method would have multiplied the:

total projected chemistry Stations (200) by the assumed Average Square Feet per Station (60);

yielding a projected Assignable Square Feet requirement of 12,000 ASF for chemistry. Be-’
cause 9,120 ASF already exist for chemistry, only 2,880 additional ASF (12,000 — 9,120):
theoretically would be required. However, the existing laboratories exceed the Average Assign-
able Square Feet per Station assumed for chemistry. This existing “excess” cannot be used to;
satisfy the space required by the projected two additional class laboratories with a total of 60:
Stations. In practice, a decision must be made to determine whether or not existing excesses:

above assumed criteria can be used effectively to meet projected zditional requirements,

|
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Note that this example makes no allowance for class laboratories of such poor quality COMMENTS ON THE
hat they should be abandoned. Where such an adjustment is necessary, such class PROCEDURE
laboratories should be excluded from the existing facilities assumed in Step 1 of the

Example in Section 3.2.1. .
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Section 3.3.

Cluss Laboratory

GENERAL METHOD B

The general planning method described on suc-eeding pages can be very useful in.
certain limited applications, It can also be ap; ! inappropriately and therefore may '
be very dangerous in the hands of the novice. .his method depends entirely on the :
validity of a single average number and yields only one rough-estimate ansvier. When
the validity of the average can be demonstrated, the result has some utility as a rough
estimate, Ultimately, however, the evaluation and projection of class laboratory re-:
quirements should take the form of the analysis outlined in the preceding Detailed:
Method section.

Method B uses Assignable Square Feet per FTE Student as its only criterion, Because:
this criterion is based upon total institutional enrollments, it is not possible under!
Method B to evaluate or project class laboratory space on a departmental basis, For
the evaluation of existing space, Method B yields an estimate of the number of FTE |
Students who can be accommodated in the existing class laboratory space; for pro-?
jecting class laboratory space for a new institution it provides only an estimate of the |
total Assignable Square Feet required; for projections of class laboratory space for |
an existing institution it provides only the total additional Assignable Square Feet re;
quired, ’ » ?

Sy Al e ARG
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Section 3.3.1

General Method B
EVALUATION CF EXISTING CLASS LABORATORY CAPACITY

DISCUSSION

B>Total number of FTE Students for which the existing class laboratories can ac- DATA TO BE DETERMINED
commodate the class laboratory instruction

None PROGRAM DATA REQUIRED
Total* Assignable Square Feet (ASF) in existing class laboratories FACILITIES DATA REQUIRED
B Average number of total* class laboratory Assignable Square Feet per FTE UTILIZATION ASSUMPTIONS

Student [Av(ASF/FTE Sn)] required. REQUIRED

1. Obtain the total* Assignable Square Feet (ASF) in class laboratories. PROCEDURE

2. Establish on the basis of institutional practice the required average number of
total* class laboratory Assignable Square Feet per FTE Student [Av(ASF/FTE
Sn)].

3. Determine the total number of FTE Students for which the existing class labora-
tories can accommodate the class laboratory instruction.

This is the quotient obtained by dividing the existing total Assignable Square Feet
of class laboratory space by the assumed average number of total* Assignable
Square Feet required per FTE Student.

See the Introductory Comments concerning General Method B for the limitations of COMMENTS ON THE
this procedure in evaluating the capacity of existing class laboratory facilities, PROCEDURE

- Note that this procedure makes no assumption about the quality of existing class
- laboratory facilities.

*“Total” implies the inclusion of class laboratory service facilities Assignable Square Feet,

115
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Section 3.3.1

General Methed B

EVALUATION OF EXISTING CLASS LABORATORY CAPACITY

DATA TO BE DETERMINED

m

UR

PROC

COMMENTS ON THE
PROCEDURE

EXAMPLE

»Total number of FTE Students for which the existing class laboraturies can ac-
commodate the class laboratory instruction. ‘

1. Obtain the total* Assignable Square Feet (ASF) in existing class laboratories.

B~Total class laboratory ASF = 28,800 Assignable Square Feet

2. Establish on the basis of institutional practice the required average number of -

total* class laboratory Assignable Square Feet per FTE Student [Av(ASF/FTE .
Sn)].**

- Average Assignable Squaxé Feet per FTE Student = 16

3. Determine the total number of FTE Students for which tiie existing class labor-
atory space can accommodate the class laboratory instruction. ;

FTE Sn = (ASF) + [AV(ASF/FTE Sn)]
= (28,800) + (16)
= 1,800 FTE Students

Note that this example makes no allowance for class laboratories of such poor quality
that they should be abandoned. Where such an adjustment is necessary, such class -
laboratories should be excluded from the existing facilities assumed in Step 1.

#“Total” implies the inclusion of class laboratory service facilities Assignable Square Feet. .
**The Average Number of Assignable Square Feet per FTE Student used in Step 2 is illustra- :
tive only and is not recommended as a standard. :
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Section 3.3.2
General Metliod B

PROJECTION OF CLASS LABORATORY ASSIGNABLE SQUARE FEET
FOR A NEW INSTITUTION
DISCUSSION
Total* Assignable Square Feet (ASF) of class laboratory space required DATA TO BE DETERMINED
P Projected total FTE Students (FTE Sn) PROGRAM DATA REQUIRED
- Norne FACILITIES DATA REQUIRED

- Average number of total* class laboratory Assignable Square Feet per FTE UTILIZATION ASSUMPTIONS

Student [Av(ASF/FTE Sn)] required. REQUIRED
1. Obtain the projected total number of FTE Students (FTE Sn). PROCEDURE
2. Establish, as an institutional goal or on the basis of external criteria, the required

average number of total* class laboratory Assignable Square- Feet per FTE
Student [Av(ASF/FTE Sn)].

3. Determine the total* Assignable Square Feet (ASF) of class laboratory space re-
: quired.

This is the product of the projected total FTE Students and the assumed average
number of total* class laboratory Assignable Square Feet per FTE Student.

. See the Introductory Comments concerning General Method B for the limitations of COMMENTS ON THE
' this procedure in projc :ting class laboratory Assignable Square Feet. PROCEDURE

*“Tctal iraplies the inclusion of class laboratory service facilities Assignable Square Feet,
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Section 3.3.2
General Method B

PROJECTION OF CLASS LABORATORY ASSIGNABLE SQUARE FEET
FOR A NEW INSTITUTION

EXAMPLE
DATA TO BE DETERMINED = Total* Assignable Square Feet (ASF) of class laboratory space required

PROCEDURE 1. Obtain the projected total number of FTE Students (FTE Sn).
FTE Sn = 2,400 FTE Students
2. Establish, as an institutional goal or on the basis of external criteria, the required

average number of total* class laboratory Assignable Square Feet per FTE
Student [Av(ASF/FTE Sn)].
Average class laboratory

ASF/FTE Sn = 14 Assignable Square Feet per
FTE Student**

3. Determine the total* Assignable Square Feet (ASF) of class Jaboratory space re-

quired.
Class laboratory ASF = (FTE Sn) x [Av(ASF/FTE Sn)]
= (2,400) x (14)
= 33,600 Assignable Square Feet

*“Total” implies the inclusion of class laboratory service facilities Assignable Square Feet.
#%The Average Number of Assignable Square Fect per FTE Student used in Step 2 is illustra-
tive only and is not recommended as a standard.
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Section 3.3.3
General Method B

PROJECTION OF CLASS LABORATORY ASSIGNABLE SQUARE FEET
FOR AN EXISTING INSTITUTION

DISCUSSION

B~Additional total* Assignable Square Feet (ASF) of class laboratory space re- DATA TO BE DETERMINED
quired

P-Projected Total FTE Students (FTE Sn) PROGRAM DATA REQUIRED
»-Total* Assignable Square Feet (ASF) in existing class laboratories FACILITIES DATA REQUIRED

B-Average number of total* class laboratory Assignable Square Feét per FTE UTILIZATION ASSUMPTIONS
Student [Av(ASF/FTE Sn)] required REQUIRED

1. Obtain the projected total number of FTE Students (FTE Sn). PROCEDURE

2. Establish, as an institutional goal or on the basis of external criteria, the average
number of total* class laboratory Assignable Square Feet required per FTE
Student [Av(ASF/FTE Sn)].

3. Determine the total* Assignable Square Feet of class laboratory space required
¢ (ASF).

This is the product of the projected total FTE Students and the assumed average
number of total* class laboratory Assignable Square Feet per FTE Student.

4. Determine the number of additional total* class laboratory Assignable Square Feet
* (ASF) required between the present and the projected year.

This is the difference between the existing and projected numbers of total* class
laboratory Assignable Square Feet.
See the Introductory Comments concerning General Method B for the limitations of COMMENTS ON THE
this procedure in projecting additional class laboratory Assignable Square Feet. ~ PROCEDURE

Note that this procedure makes no assumptions about the quality of existing class
laboratory facilities.

#“Total” implies the inclusion of class laboratory service facilities Assignable Square Feet,
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Section 3.3.3
General Method B

PROJECTION OF CLASS LABORATORY ASSIGNABLE SQUARE FEET
FOR AN EXISTING INSTITUTION

EXAMPLE R

DATA TO BE DETERMINED > Additional total* Assignable Square Feet (ASF) of class laboratory space re-
quired
PROCEDURE 1, Obtain the projected total number of FTE Students (FTE Sn).
FTE Sn = 2,400 FTE Students
2. FEstablish, as an institutional goal or on the basis of external criteria, the average ,
number of total* class laboratory Assignable Square Feet per FIE Student :
[Av(ASF/FTE Sn)] required.** j

Average class laboratory = 14 Assignable Square Feet per
ASF/FTE Sn FTE Student

i v

3. Determine the total® Assignable Square Feet (ASF) of class laboratory space re-
quired. -
Total* Class Laboratory ASF = (FTE Sn) x [Av(ASF/FTE Sn)]
| = (2,400) x (14) |
= 33,600 Assignable Square Feet j
4. Determine the number of additional total* class laboratory Assignable Square Feet j
(ASF) required between the present and the projected year, ;
Additional class laboratory ASF = (Projected ASF) — CExigting ASF)
= (33,600) — (28,800) ..
= 4,800 Assignable Square Feet

COMMENTS ON THE Note that this example makes no allowance for class laboratory Assignable Square .
PROCEDURE Feet of such poor quality that they should be abandoned. Where such an adjustment .

is necessary, it should be reflected in the existing Assignable Square Feet data in

Step 4.

““Total” implies the inclusion of class laboratory service facilities Assignable Square Feet. .
#»The Average Number of Assignable Squars Feel per FTE Student used in Step 2 is illustra- |

tive only and is not recommended a3 a siandard.

1%




Other Labs

Section 3.4.

SPECIAL CLASS LABORATORY AND INDIVIDUAL STUDY LABORATORY

1. Special Class Laboratories ROOM TYPES INCLUDED

In its physn:al characteristics a special class laboratory may resemble a class
laboratory. It is called “special” because a large portion of its use is scheduled on
an informal (“drop in” or “first come first served”) basis. Typically (but not neces-
sarily nor exclusively) included are group tutorial rooms, Janguage laboratories,
group music practice rooms, group studios, etc.

2. Individual Study Laboratories

An individual study laboratory is a room equipped and designed for individual
experimentation, observation, or practlce ina partlcular field of study. Individual
Stations may be grouped together in a room (as in an auto-tutorial laboratory)
or may each represent a room (as in a music practice room).

In the evaluation and projection of special class laboratory and individual study DISCUSSION
laboratory facilities, it is helpful to understand the distinction between these two types

of laboratories as well as the differences between each of them and a class laboratory,

- The differences are relative rather than absolute.

R both instances a class laboratary and a speclal class Iabc)ratmji mvalve organized
The dlfference between them is the degree of nonscheduled or mformally scheduled
~use. The informally scheduled use for a class laboratory typically ranges from none to
‘a fairly large percentage, while for a special class laboratory it ranges from a fairly
~high percentage to one hundred percent. Thus class laboratories are primarily fDrmally
scheduled instructional facilities, while special class laboratories are primarily in-

formally scheduled instructional facilities.

A class labarat(jry differs from an individual study laboratcry in the way in which
students are organized for instructional purposes and in the manner of scheduling the
acility. A class laboratory typically involves organized instructional groups called
“:lasses. An individual study laboratory typlcally involves individuals working at their
->wn pace, with or without instructional assistance. Further, a class laboratory is
“:ypically scheduled by a central institutional agency (such as the registrar’s office)
- yhile individual study laboratories generally are either unscheduled or scheduled by
* he organizational unit for which they provide instructional support (such as a depart-

~ment of music).

An i:idividual study labc)ratary diﬂ%’ers f’rc)m a Special class laboratory primarily in the

gzoups, BDﬂl typlcally are mfcrmally scheduled,
An understanding of these differences between the three instructional laboratory types
s fundamental to the development of procedures for evaluating and projecting the
~acility requirements for special class laboratories and individual study laboratories.
3ecause these latter two types of laboratories are typically unscheduled or informally
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scheduled, the two measures of instructional program load, Weekly Room Hours and

Weekly Student Hours, used in evaluating and projecting class laboratory require -
ments are not likely to be available. Indeed, Weekly Room Hours and Weekly
Student Hours have been defined to include only formally scheduled hours of instruc-
tion. Therefore the use of WRH and WSH for determining special class laboratory
and individual study laboratory requirements is inappropriate because the amount of "f
informal use is usually greater in such facilities than is any occasional formally
scheduled use. ' ‘

Because the utilization criteria used in evaluating and projecting class laboratory .
techniques were based on assumptions of scheduled use only, those criteria also are .
inappropriate for special class laboratories and individual study laboratories. '

Tn order to evaluate the capacity of, or project the nced for, special class laboratories '
and individual study laboratories, it is necessary to find “proxies” for the measures of
curricular program load and for the utilization criteria. Somewhat arbitrarily, we -
shall call the curricula program data indices ‘

»Imputed Weekly Room Hours IWRH)
»Imputed Weekly Student Hours (IWSH)

and the utilization criteria

»Imputed Room Utilization Rate (IRUR)
»Imputed Station Occupancy Ratio (ISOR)
»-Imputed Station Utilization Rate (ISUR)

If these two instructional program elements and three utilization criteria can be defined ;
and measured, they can be used as “proxies” for their corresponding elements in the *
Procedure outlined for class laboratories in Sections 3.1.1, 3.1.2, and 3.1.3.
Imputed Weekly Room Hours (IWRH) are the sum of any scheduled WRH and the;
number of hours of room use informally scheduled. These informally scheduled
hours may be a matter of record or may be estimated. One means of estimating
IWRH requires an assumed Imputed Station Occupancy Ratio (ISOR) and Imputed%

Weekly Student Hours (IWSH). If the number of IWSH is known (or can be esti-,
mated) and an ISOR is assumed, then the number of IWRH is the quotient of the}
IWSH by the product of the ISOR and number of Stations (N). This latter product:
(¥ x ISOR) is analagous to an Average Section Size (AvSS) -and car. be used as an}
Imputed Average Section Size (IAVSS). ;

IWRH = (IWSH) = [(N) x (ISOR)] :

Imputed Weekly Student Hours (IWSH) are the sum of any scheduled WSH and the
number of informally scheduled hours students are occupying the Stations in the
room. These informally scheduled hours may be a matter of record or may be esti-
mated. In an existing institution, the Imputed Weekly Student Hours may result from
observed historical relationships between number of course registrations and actual
hours of use of special class latoratories or individual study laboratories. For a new
institution, either such relationship must be estimated or the experience of another
institution with a similar program may be used. In whatever manner this ratio is
determined, the average number of hours per week each course registrant uses the
laboratory, multiplied by the projected number of course registrants, provides an;
estimate of the Imputed Weekly Student Hours. :

IWSH = (Projected Number of Course Registrants) X
(Average IWSH per Course Registrant)

&
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If it is possible to obtain a measure of the IWRH, the IWSH may also be computed
the product of the number of Stations (N) times the Imputed Station Occupancy
Rate (ISOR) times the Imputed Weekly Room Hours (IWRH).

IWSH = (N) x (ISOR) x (IWRH)

Note that for single-Station individual study laboratories IWRH and IWSH are
identical.

Imputed Room Ultilization Rate (IRUR) is the number of hours per week a special
class laboratory or an individual study laboratory is used both formally and informally.

Imputed Station Occupancy Ratio (ISOR) is the proportion of Stations used both
formally and informally when a special class laboratory or an individual study labora-
tory is used.

Imputed Station Utilization Rate (ISUR) is the number of hours per week the Stations
in a special class Jaboratory or an individual study laboratory are used both formally
and informally. 1t is also the product of the Imputed Room Ultilization Rate and the
Imputed Station Occupancy Ratio.

ISUR = (IRUR) x (ISOR)

Discussions and examples for evaluating the capacity of, or projecting the need for,
special class laboratories and individual study laboratories will not be developed in

this Section because it is only necessary to substitute the imputed program data

IWRH and IWSH) and utilization assumptions (IRUR, ISOR, and ISUR) in the
rocedure discussed and illustrated for class laboratories in Sections 3.1.1, 3.1.2, and
'3-153; ‘ » ) )

In Section 3.1.1 make the following substitutions to evaluate the capacity of existing
special class laboratories or individual study laboratories:

B-IWRH - for WRH
IWSH for WSH
»IRUR for RUR
#ISOR for SOR
ISUR for SUR
IWRH, for WRH,
MIWSH, . for. WSH, .

‘n Section 3.1.2 make the following substitutions to project the requirements for
.pecial class laboratories or individual study laboratories in a new institation:

»IWRH for WRH
»IWSH for WSH
P-TAVSS for AvSS
»IRUR for RUR
ISOR for SOR
P»ISUR for SUR
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In Section 3.1.3 make the following substitutions to project the requirements f@r;i_
additional special class laboratories or individual study laboratories in an existin;
institution: '

B-IWRH for WRH
pIWSH for WSH
pTAVSS for AvSS
p-IR7JR for RUR
BISOR for SOR
»ISUR for SUR
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Laboratory Criteria
Section 3.5.

CLASS LABORATORY UTILIZATION AND UNIT FLOOR AREA CRITERIA

Class laboratory and class laboratory service ROOM TYPES INCLUDED
Special class laboratory and special class laboratory service
Individizal study laboratory and individual study laboratory service

Tr’x the ezvaluation and the projec:tion af class laboratary rcquiremants two measures of UTILIZATION CRITERIA

unportant to recogmze that these are not mdependent measures. Frequently an in-
crease in the Room Utilization Rate occurs at the expense of the Station Occupancy
Ratio. Consider, for example, a one-Section course of 30 students meeting in a class
laboratory with 30 Stations. If one more student enrolls in that course and it is
divided into two Sections of 15 and 16 students, then the Room Utilization Rate is
doubled, but the Station Occupancy Ratio is cut nearly in half.

This manual cannot recommend utilization criteria for individual class laboratories,
for such criteria can legitimately have a wide range. It is possible, however, to indi-
cate some broad ranges within which average utilization rates may be expected to fall
when the demand upon these facilities is sufficient to make the application of utiliza-
ion criteria appropriate and valid.

- In general, for class laboratories which primarily (or exclusively) serve lower division
level courses in most departments, an Average Roorn Utilization Rate may range from
18 to 22 hours per week.

- In general, a lower Average Room Ultilization Rate is justified for class laboratories
which primarily (or exclusively) serve upper division level courses. 'n addition, a
- lower Average Room Utilization Rate is recommended for those acad¢mic depart-

- ments where the amount of nonscheduled use is large. Typical departments for which

. lower Average Room Utilization Rates might be considered appropriate include

Architecture, Landscape Architccture, Planning, Fine Arts, Foreign Languages,
Library Science, and similar departments.

- Average Room Ultilization Rates for class laboratories in these categories may range
. from 14 to 18 hours per week.

In general, a higher Average Room Utilization Rate is appropriate in those depart-
. ments where little nonscheduled use occurs, Typical departments include

Area Studies, Business and Management, Computer and Information Sciences,
Mathematics, some Social Sciences (such as History, Philosophy, Economics, and
Political Science), and similar departments.

. Average Room Utilization Rates for class laboratcties in this category may range

: frem 22 to 26 hours per week.

In general, the Average Station Occupancy Ratio is most likely to reach maximum
- value for the class laboratory Stations which serve multi-Sectioned lower division
| courses, particularly at the freshman level. In most instances, the Average Station

—
b
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126

UNIT FLOOR AREA
CRITERIA

Occupancy Ratio can be expected to decrease as the level of the course and the degree
of specialization increase.

Average Station Occupancy Ratios for class laboratories serving lower division multi-
Sectioned courses may range from 0.75 to 0.85.

Average Station Occupancy Ratios for class laboratories serving specialized upper
division courses may range from 0.50 to 0.70.

Laboratory furniture varies considerably in its design and dimensions. Moreover,
many courses require laboratory equipment in the class laboratory beyond the actual
bench space or work surface provided each student, An example is a fume hood in a
chemistry class laboratory In planning new facilities or in the replacement of laboi-
atory equipment in existing facilities, it is important to first choose the kind and
number of each plece of laboratory equlpment requlred and then to make dimensioned

As a general planning guide, Tables 53 and 54 present ranges of class laboratory unit
floor area criteria. It should be noted that different room shapes, equipment con-
figurations, and the amounts of circulation space within the class laboratory affect
these unit area allowances.

In those instances where course level affects the size of the unit floor area criteria,
values are shown for both lower and upper division courses. Graduate-level courses
frequently require more nonclass laboratory facilities than class laboratories. Where
graduate-level courses do require class laboratory space, the upper bounds of the
range of values shown in Table 53 for upper-division level courses are generally ap-

propriate. For example, Table 53 shows a range of 40 to 60 Assignable Square Feet

per Station (including service space) for histology (HEGIS Discipline Code 0413).
The lower bounds of this range, say 40 to 50 Assignable Square Feet per Station, are
more appropriate to class laboratories for upper-division level courses. The upper
bounds of this range, say 50 to 60 Assignable Square Feet per Statlon, are more ap-
propriate to class laboratories for graduate-level courses.

In certain instances, the range of Assignable Square Feet per Station thhm a course
Ievel must be specified for groups of courses more detailed than the HEGIS Discipline
Specialities permits. An example of this occurs in the case of animal science (HEGIS
Discipline Code 0104). In this instance, chemical type laboratories require 30 to 40
Assignable Square Feet per Station (excluding service space), while class laboratories
involving animal practices range from 40 to 80 Assignable Square Feet per Station
with the actual value depending on the size of the animals involved.
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TasLE 53
“pAsS LABORATORY ASSIGNABLE SQUARE FEET PER STATION CRITERIA—ACADEMIC CURRICULA

o @ o @ )

Assignable Squrarer Feet
per Student Station

- HEGIS Discipline Course Excluding Including
Code Specialty Levels Services Services
0100 AGRICULTURE AND

NATURAIL RESOURCES
0101 General ) Lower 30-40 50-60
0102 Agronomy, Crops Lower 30-40 50-60
Upper 40-50 60-80
0103 Soil Science Lower 30-40 50-50
, o Upper 40-50 60-80
0104 Animai Science
Chemical Analyses Lower 30-40 60-80
Animal Practices Lower 40-80 100-160
- Upper 50-60 100-160
0105 Dairy Science
Chemical Analyses Lower 30-40 60-80
Animal Practices Lower 40-80 100-160
, Upper 50-60 100-160
0106 Poultry Science Lower 30-40 50-60
) N Upper 40-50 60-80
0107 Fish, Game, Wildlife Lower 30-40 50-60
Upper 40-50 60-80
0108 Horticulture Lower 30-40 50-60
, o Upper 40-50 60-80
0109 Omamental Horticulture Lower 30-40 50-60
Upper 40-50 60-70
0110 Agricultural and Farm All 30-40 50-60
Management ) o
0111 Agricultural Economics All 20-30 25-35
0112 Agricultural Business All 20-30 25-40
0113 Food Science and Lower 30-50 50-65
Technology Upper 50-60 60-80
0114 Forestry Lower 30-40 50-60
Upper 40-50 60-70
0115 Natural Resource All 30-40 40-50
, Management
0116 Agriculture and Forest All 35-70 50-80
Technologies
0117 Range Management All 30-50 40-60
0200 ARCHITECTURE AND
ENVIRONMENTAL DESIGN
0201 General Lower 40-50 50-60
. 0202 Architecture Lower 4n-50 50-60
. Upper 50-60 60-70

0203 Interior Design All 40-50 50-70

0204 Landscape Architecture All 50-60 60-70
- 0205 Urban Architecture All 40-60 50-70
. 0206 City, Community, and All 30-60 40-70
S Regional Planning o

0300 AREA STUDIES All 25-30 30-35

0400 BIOLOGICAL SCIENCES ) o
- 0401 Biology, General Lower 30-40 45-55
- 0402 Botany, General Lower 30-40 45-55
C Upper 40-60 50-70
. 0403 Bacteriology Lower 30-40 50-70
P o Upper 40-60 60-90
- 0404 Plant Pathology Lower 30-40 45-55
1 Upper 40-60 50-70
0405 Plant Pharmacology Lower 30-40 45-55
o Upper 40-60 50-70
: 0406 Plant Physiology Lower 30-40 45-55
, - Upper 40-60 50-70
- 0407 Zoology, General Lower 30-40 50-70
: Upper 40-60 60-80
0408 Pathology Lower 30-40 50-70
! 7 7 Upper 40-60 60-80
. 0409 Pharmacology Lower 30-40 40-50
: o Upper 40-60 60-80
. 0410 Physiolzgy Lower 30-40 50-70
: Upper 40-60 70-90
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TaBLE 53 (continued)

W e e @ ©

A551gnable Square Feet
per Student Station

HEGIS Discipline Course Excluding Including
Code Spemalty Levels Services Services
0411 Microbiology Lower 30-40 50-70

Upper 40-60 60-80
0412 Anatomy , )
Developmental Lower 30-40 45-55
Gross Lower 50-60 60-80
, Upper 40-60 60-80
0413 Histology Lower 30-40 45-55
, ) Upper 40-60 60-80
0414 Biochemistry Lower 40-50 55-65
. Upper 50-60 60-80
0415 Biophysics Lower 40-50 55-65
, , Upper 50-60 60-30
0416 Molecular Biology Lower 30-40 50-70
, Upper 40-60 60-80
0417 Cell Biology Lower 30-40 50-70
, Upper 40-60 60-80
0418 Marine Biology Lower 30-50 60-100
, Upper 40-70 70-150
0419 Biometrics and All 25-30 30-35
Biostatistics ~
0420 Ecology Lower 30-40 45-55
) ) Upper 40-60 60-80
0421 Entomology Lower 30-40 45-55
) Upper 40-60 60-80
0422 Genetics Lower 30-40 45-55
o S Upper 40-60 60-80
0423 Radiobiology Lower 30-40 45-55
) Upper 40-60 60-80
0424 Nutrition Lower 40-50 55-65
, Upper 50-60 60-80
0425 Neurosciences Lower 30-40 50-70
, Upper 40-60 70-90
0426 Toxicology Lower 30-40 45.55
Upper 40-60 50-70
0427 Embryology Lower 30-40 50-70
» , Upper 40-60 60-80
0500 BUSINESS AND All 20-30 25-40
MANAGEMENT
0600 COMMUNICATIONS 7
0601 General All 25-40 30-50
0602 Journalism All 25-40 30-50
0503 Radio/Television All 25-40 50-100
0504 Advertising All 25-40 - 30-50
0605 Communication Media All 25-40 30-50
0700 COMPUTER AND All 25-50 35-85

" INFORMATION SCIENCES
0800 EDUCATION

0822 Educational Psychology All 25-50 30-70

0824 Educational Statistics All 25-35 30-40
and Research

0836 Driver and Safety Education All 25-40 30-50

0839 Industrial Arts, Vocational All 30-50 60-80
and Technical Evaluation o -

08— All other EDUCATION except All 25-35 30-40

Physical Education (0835). Fcr
Physical Education see
Manual Five.
0900 ENGINEERING 7
0901 General All 40-70 90.126
0902 Aerospace, Aeronautical, All 100-150 130-180
and Astronautical
0903 Agricultural Engineering

Electrical All 40-50 55-65
Soil and Water All 50-60 70-80
Structural All 80-100 100-120
Metal and Shop All 100-120 . 120-140
Machinery and Equipment All 100-150 130-180
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TABLE 53 (continued)

() 2 (3) 4 &)
Assignable Square Feet
o per Student Station
- HEGIS Discipline Course Excluding Including
Code Scecialty Levels Services Services
0904 Architectural Lower 40-50 50-60
, Upper 50-60 60-70
0905 Bioengineering and Biomedical All 40-60 60-80
0906 Chenical
Instrumentation All 30-40 40-50
Physical All 60-100 70-110
Chemical Processes All i00-150 120-170
Unit Operations All 100-150 150-200
0907 Petroleum , All 100-150 150-200
0908 Civil, Construction,
and Transportation , o N
Soils, Photogrammetry All 50-60 70-80
Hydraulics, Concrete All 80-100 100-120
Strength of Materials All 100-150 130-180
0909 Electrical, Electronics,
and Communications
Measurements, Electronics, All 40-50 55-65
Communications )
Circuits All 60-70 80-90
Machines, Power All 80-100 100-120
0910 Mechanical ]
Machine Shop All 50-FD 65-75
Other All 100-150 150-200
0911 Geological
Unit Operations All 100-150 150-200
Other All 40-60 50-80
0912 Geophysical
Prospecting and All 80-100 100-120
Well Logging
Other All 40-60 50-80
0913 Industrial All 100-150 126-170
0914 Metallurgical
Microscopy All 40-50 55-65
Physical All 70-80 '90-100
Spectrography All 100-150 150-200
0915 Materials All 100-150 130-180
0916 Ceramic All 60-80 100-150
0917 Textile , , All 60-100 100-150
0918 Mining and Mineral All 100-150 150-200
0919 Engineering Physics Lower 30-40 45-55
, Upper 40-60 60-80
0920 Nuclear o All 100-150 150-200
0921 Engineering Mechanics All 100-150 150-200
0922 Environmental and All 50-100 100-150
Sanitary S o
0923 Naval Architeciure All - 100-150 150-200
and Marine o B
0924 Ocean All 100-150 150-200
0925 Technologies All 75-150 130-180
(Baccalaureate)
1000 FINE AND APPLIED ARTS
1001 General All 30-50 40-60
1002 (Studio) Art ) o N
Drawing, Fainting Lower 30-40 45-55
Drawing, Painting Upper 40-60 55-75
Sculpture, Ceramics, All 50-80 70-100
Pottery , ,
1003 Art History and All 15-20 20-25
Appreciation
1004 Music (Performing,
Composition, Theory) , o o
Individual Practice All 40-80 60-90
Group Practice All 15-20 20-25
1005 Music (Liberal Arts) All 15-20 20-25
1006 Music History and All 15-20 20-25
Appreciation
1007 Dramatic Arts All 100-150 150-200
1008 Dance All 60-90 75-100
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1) (2) (3) 4 &)
Assignable Square Feet
L ) per Student Station
- HEGIS Discipline Course Excluding Including
Code Specialty Levels Services Services
1009 Applied Design All 50-80 70-100
1010 Cinematography All 30-60 50-100
1011 Photography o All 30-60 50-75
1100 FOREIGN LANGUAGES All 30-40 40-50
1200 HEALTH PROFESSIONS
1201 General , All 30-50 60-80
1202 Hospital and Health All 20-25 25-30
Care Administration ,
1203 Nursing All 30-50 50-60
1204 Dentistry All 50-70 60-70
1205 Dental Specialties All 50-70 60-80
1206 Medicine All 30-50 60-80
1207 Medical Specialties All 60-70 70-90
1208 Occupational Therapy All 60-70 80-100
1209 Optometry ) All 50-70 60-80
1210 Osteopathic Medicine All 60-70 70-90
1211 Pharmacy All 30-50 50-60
1212 Physical Therapy All 60-70 80-100
1213 Dental Hygiene All 50-70 60-80
1214 Public Health , , All 30-40 40-50
1215 Medical Record Librarianship All 25-30 30-35
1216 Podiatry , All 30-40 40-50
1217 Biomedical Communication All 25-50 50-100
1218 Veterinary Medicine All 40-150 150-200
1219 Veterinary Medicine Specialties All 30-50 60-80
1220 Speech Pathology All 40-60 80-100
and Audiology
1221 Chiropractic = All 30-50 50-60
1222 Clinical Social Work All 20-30 25-35
1223 Medical Laboratory All 30-50 40-60
Technologies , o
1224 Dental Technologies All 50-70 60-80
1225 Radiologic Technologies All 40-60 60-70
1300 HOME ECONOMICS ,
1301 General ) All 30-50 60-70
1302 Home Decoration and All 30-50 60-70
Home Equipment
1303 Clothing and Textiles N
Materials All 30-40 40-50
Chemistry , All 40-50 50-60
Design, Patternmaking, All 50-60 60-70
Costuming o
1304 Consumer Economics All 70-90 80-120
and Heme Management )
1305 Family Relations and All 75-30 40-50
Child Development
1306 Foods and Nutrition o
Taste Panel All 20-25 30-35
Chemistry All 30-40 40-50
Nutrition All 40-50 60-70
) Experimental Cookery All 50-60 70-80
1307 Institutional and All 50-60 70-80
Cafeteria Management o o o
1400 LAW All 20-30 25-35
1500 LETTERS All 15-25 20-30
1600 LIBRARY SCIENCE All 20-30 25-35
1700 MATHEMATICS ) All 20-30 25-35
1800 MILITARY SCIENCES All 20-40 30-50
1900 PHYSICAL SCIENCES -
1901 General Lower 30-40 40-50
o Upper 40-60 50-80
1902 Physics Lower 30-40 40-50
, ) Upper 40-60 50-80
1903 Molecular Physics All 40-50 55-65
1304 Nuclear Physics All 50-60 70-80
1905 Chemistry, General All 30-40 45-55
1906 Inorganic Chemistry All 40-50 55-65
1907 Organic Chemistry All 50-60 70-80

130

177




Laboratory Criteria

TABLE 53 (continued)

(1 (2) 3) 4) &)
Assignable Square Feet
, ~ per Student Station
HEGIS Discipline Course Excluding Including
Code Specialty Levels Services Services
1908 Physical Chemistry All 50-60 70-80
1909 Analytical Chemistry All 40-50 55-65
1910 Pharmaceutical Chemistry All 40-50 55-65
1911 Astronomy Lower 25-40 30-50
Upper 40-60 60-80
1912 Astrophysics All 40-60 70-80
1913 Atmospheric Sciences Lower 30-40 45-55
and Meteorology Upper 40-60 70-80
19i4 Geology Lower 30-40 40-50
o Upper 40-60 50-70
1915 Geochemistry ) , All 40-60 50-70
1916 Geophysics and Seismology All 40-60 50-70
1917 Earth Sciences, General Lower 30-40 40-50
Upper 40-60 50-70
1918 Paleontology All 40-50 50-60
1919 Oceanography Lower 30-50 60-100
Upper 40-70 70-150
1920 Metallurgy Lower 30-40 40-50
Upper 40-60 50-70
2000 PSYCHOLOGY
2001 General 7 All 20-30 25-35
2002 Experimental Lower 30-40 40-60
o Upper 40-60 60-80
2002 Clinical , All 40-50 50-60
2004 Psychology for Counseling All 20-30 25-35
2005 Social Psychology All 20-30 25-35
2006 Psychometrics All 25-35 30-40
2007 Statistics in Psychology All 25-35 30-40
2008 Industrial Psychology All 20-30 25-35
2009 Developmental Psychology All 25-35 30-40
2010 Physiological Psychology Lower 30-40 40-50
, - B Upper 40-60 60-80
2100 PUBLIC AFFAIRS All 20-35 25-40
AND SERVICES
2200 SOCIAL SCIENCES , - )
2201 General All 25-40 30-50
2202 Anthropology Lower 30-40 40-50
, Upper 40-50 50-60
2203 Archaeology Lower 40-50 50-60
B Upper 50-60 60-70
2204 Economics All 20-30 25-35
2205 History All 20-30 25-35
2206 Geography Lower 40-50 50-60
i o Upper 50-60 60-70
2207 Political Scicnce All 20-30 25-35
, and Government , -
2208 Sociology All 20-30 25-35
2209 Criminology All 30-40 50-60
2210 International Relations All 20-30 25-35
2211 Afro-American Studies All 20-30 25-35
212 American Indian All 20-30 25-35
Cultural Studies
2213 Mexican-American All 20-30 25-35
Cultural Studies
2214 Urban Studies All 20-30 25-35
2215 Demography All 25-35 30-40
2300 THEOLOGY All 20-30 25-35
4900 INTERDISCIPLINARY
STUDIES
4901 General Liberal Arts Lower 20-30 25-35
‘ , and Sciences Upper 30-40 40-50
4902 Biological and Lower 30-40 55-65
Physical Sciences - Upper 40-60 60-80
4903 Humanities and Lower 20-30 25-35
, Social Sciences Upper 30-40 40-50
4904 Engineering and Lower 30-60 50-90
Other Disciplines Upper 40-80 75-125
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TABLE 54
CLASS LABORATORY ASSIGNAELE QQUARE F1 ET PER STATIGN CRITERIA—TECHNOLOGICAL

o e ©______®

Assignable Square Feet
per Student Station

HEQIS Discipline Excluding Including
C:ode Spemalty Services Services
5000 EUSINESS AND CDMMERCE TECHN DLDGlES
5001 Geuneral 25-40 25-40
5002 Accounting 20-35 25-35
5003 Banking and Finance 20-35 25-35
5004 Marketing, Distribution, etc. 20-35 25-35
5005 Secretarial and Office Machine T aining 25-40 35-50
5006 Personal Service 25-40 35-50
5007 Photography 30-60 50-75
5008 Communications and Broadcasting 30-50 50-100
5009 Printing and Lithography 40-60 50-70
5010 Hotel and Restaurant Management 25-50 35-55
5011 Transportation and Public Utility 30-100 40-160
5012 Applied, Graphic, and Fine Arts

Applied Arts 30-60 50-65

Graphic Arts 30-65 60-70

Fine Arts 50-100 100-150
5100 DATA PROCESSING TECHNOLOGIES
5101 General 50-80 75-85
5102 Keypunch and Input Preparation 25-50 50-60
5103 Computer Programming 25-40 75-85
5104 Computer Operator 25-40 75-85
5105 Data Processing Equipment Maintenance 40-50 60-70
5200 HEALTH SERVICES AND PARAMEDICAL

TECHNOLOGIES 3
5201 General 25-50 45-55
5202 Dental Assistant 25-40 40-50
5203 Dental Hygiene 45-60 60-80
5204 Dental Laboratory 7 30-50 45-55
5205 Medical/ Biological Laboratory Assistant 30-50 45-55
5206 Animal Laboratory Assistant 35-50 50-60
5207 Radiology 40-50 45-55
5208 Nursing, R.N, 25-50 45-55
5209 Nursing, Practical 25-50 45-55
5210 Occupational Therapy 25-40 35-45
5211 Surgical 40-50 4555
5212 Optical 40-50 45-55
5213 Medical Record 25-40 40-45
5214 Medical Assistant 25-40 40-45
5215 Inhalation Therapy 25-50 45-55
5216 Psychiatric , 25-35 35-40
5217 Electro-Diagnostic 25-50 45-55
5218 Institutional Management 25-35 35-40
5219 Physical Therapy 80-100 90-120
5300 MECHANICAL AND ENGINEERING
TECHNOLOGIES ,

5301 General 70-100 110-130
5302 Aeronautical and Aviation 100-150 130-180
5303 Engineering Graphics 40-50 50-60
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